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1.0 INTRODUCTION

i.l Description of the Rocky Flats Plant

1.1.1 Location and Operator

The U.S. Department of Energy's Rocky Flats Plant is located
in north-central Colorado, northwest of the City of Denver
(Figure 1). The Plant is located in Sections 1 through 4
and 9 through 15 of T. 2 S., R. 70 W. The facility's EPA
identification number is C07890010526. The mailing address
is:

U.S. Department of Enerqgy

Rocky Flats Plant

P.O. Box 928

Golden, Colorado 80402

The facility contact is:

Albert E. Whiteman, Area Manager
Phone: (303) 966-2025

The facility covers approximately 6,550 acres of federally
owned land in northern Jefferson County, Colorado, which is
centered at 105° 11' 30" west longitude, 39° 53' 30" north
latitude. The facility is approximately 16 miles northwest

of Denver and 9 to 12 miles from the neighboring communities
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of Boulder, Broomfield, Golden and Arvada. It is bounded on
the north by State Highway 128, on the west by a parcel of
land east of State Highway 93, on the south by a parcel of
land north of State Highway 72 and on the east by Jefferson
County Highway 17. Access to the plant is from an east
access road exiting from Jefferson County Highway 17 and a

west access road exiting from State Highway 93.

The facility is situated at an elevation of approximately
6,000 feet. It is on the eastern edge of a geological bench
known locally as Rocky Flats. The bench is approximately
5 miles wide and flanks the.eastern edge of the foothills of

the Rocky Mountains.

1.1.2 Mission

The Rocky Flats Plant is a government-owned and contractor-
operated facility. It is part of a nationwide nuclear
weapons research, development and production complex
administered by the Albuquerque Operations Office of the
U.S. Department of Energy (DOE). The prime operating
contractor for the Rocky Flats Plant is Aerospace Operations

of Rockwell International.
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The facility produces metal components for nuclear weapons;
therefore, its product is directly related to national
defense. The facility fabricates éomponents from plutonium,
uranium, beryllium and stainless steel. Other production
activities include chemical recovery and purification of
recyclable transuranic radionuclides, metal fabrication and

assembly and related quality control functions. Other
activities include research and development in metallurgy,
machining, non-destructive testing, coatings, remote
engineering, chemistry and physics. Parts at the plant are
shipped elsewhere for final assembly (U.S. Department of

Enerqgy, 1987a).

1.1.3 Brief History

Construction of the Rocky Flats Plant was approved by the
U.S. Government in 1951 as an addition to the nation's
nuclear weapons production complex. Operations began in
1952 under direction of the Atomic Energy Commission. The
original facility covered an area of approximately

2,520 acres (Figure 1).

A buffer zone was added in 1974-1975 to enlarge the plant

to its present size of approximately 6,550 acres. The
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buffer zone had been used for grazing cattle and horses and
is enclosed within a cattle fence which is posted with signs
indicating restricted access. Two office buildings, a
warehouse, firebreaks, holding ponds along three water‘
courses, environmental monitoring instrumentation, a
sanitary landfill area, a salvage yard, power lines,
inactive gravel pits; clay bits and two target ranges are
located in the buffer zone. Additionally, a former wind
energy test site now used as an office building and a Ground
Wave Emergency Network (GWEN) tower being installed by the

U.S. Air Force are located in the buffer zone.

Major facility structures are located in a 400-acre
controlled area near the center of the property.
Production, research and development facilities at.the plant
are located in the controlled area which contains
approximately 134 structures with a combined floor space of

approximately 2.67 million square feet.
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1.2 Description of the Building 443 No. 4 Fuel 0il Tank

1.2.1 Introduction

This closure plan has been prepared for the Building 443
No. 4 fuel oil tank. The Building 443 No. 4 fuel o0il tank
is one of four tanks that historically supplied #6 fuel oil
to the Building 443 steam piant. The fuel o0il was used as a
backup for natural gas which is the steam plant's normal
fuel. The steam is used for heating buildings at the Rocky
Flaéé facility. Two of the four tanks were installed in
1952. The two remaining tanks, iﬁcluding the No. 4 tank,

were installed in 1967.

From 1967 till 1984, the No. 4 tank was used to store fuel
0il. 1In 1984, its use was changed and it began storing a
water and oil waste mixture. The source of the waste
mixture was from air compressors that had recently been
installed in Building 443. Used solvents from Building 443
activities were also stored in the No. 4 tank. These
solvents qualify as listed hazardous wastes from non-
specific sources. Therefore, the No. 4 tank is regulated by

the Resource Conservation and Recovery Act (RCRA). -
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In March 1986, fence post holes were excavated in the
vicinity of the Building 443 tanks. One hole, located
approximately six inches east of the eastern edge of the
No. 4 tank, partially filled with a material visually
identified as compressor oil. The hole was approximately
four feet deep and contained approximately six inches of the
material (Shirk, 1988). Subsequent to this observation, use
of the No. 4 tank ceased. The tank contents were removed by
0il and Solvent Process Company (OSCO) and were thermally
destroyed. The tank's contents were removed in three loads
between AﬁrilV23 and May 2, 1986. Approximately 12,900
gallons of material were removed at that time (Hayden,

1988). The tank has not been used since that time.

1.2.2 Location of Tank Area

The four fuel oil tanks are located approximately 25 feet
east of Building 443. The location of Building 443 with
respect to the controlled area of the Rocky Flats Plant is
shown on Figure 2. The locations of the four fuel oil tanks
with respect to Building 443 are shown on Figure 3. Each
tank is oriented longitudinally east to west. The tanks are

located in a line running north to south. The No. 1 tank is
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the northernmost tank and the No. 4 tank is the southernmost

tank (Shirk, 1986 and U.S. Atomic Energy Commission, 1952).

1.2.3 Type and Size of Tank

The No. 4 fuel o0il tank is made of carbon steel and is
11 feet in diameter and 27 feet in length (U.S. Atomic
Energy Commission, 1952). The top of the tank is

approximately four feet below grade.

1.2.4 Total Tank Storage Capacity

The total storage capacity of the No. 4 tank is

approximately 19,000 gallons.

1.2.5 Types of Wastes Stored in Tank

The No. 4 tank was primarily used during its operating life
to store #6 fuel oil. The tank was used one time in the
1970's to store #2 diesel o0il. 1In 1984, air compressors
were installed at the steam plant. The compressors
generated a water/compressor oil mixture of approximately
nine parts water to one part o0il at the rate of up to

approximately 30 gallons per day, depending upon ambient

10




C07890010526 ) Date: April 5, 1988
Revision No.: 1

humidity. The mixture was temporarily stored in the tank
prior to its disposal. The No. 4 tank was used continuously

in this manner until the summer of 1986.

While awaiting disposal, solvents used in Building 443 to
clean-up fuel oil spills and to clean equipment were also
added to the No. 4 tank. The solvents were added to the
tank after their use by pouring them through a vertical pipe
located at the east end of the tank. Approximately 55
gallons of solvents have historically been used in Building
443 every two years. This rate of usage corresponds to the
approximate quantity of solvents added to the No. 4 tank
from 1967 till 1986. The solvents were added to the tank
after their usage. There was no set schedule of when the
solvents were added. These solvents were not added to any

of the other tanks (Shirk, 1988).

On March 7, 1986, an excavation for a fence post hole near
the No. 4 tank was found to fill with a liquid that appeared
to be compressor oil. Samples of this liquid and of
material stored in the No. 4 tank were obtained and
submitted to both an on-site laboratory and an independent
laboratory for analyses. Results of the analyses are
presented in Appendix 1. Table I summarizes the limited

A
11
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TABLE I

SUMMARY OF ON-SITE LABORATORY ANALYSES OF SAMPLES

OBTAINED MARCH 7, 1986
(ROCKWELL, 1986c)

0il Phase- Water Phase-

No. 4 Fuel No. 4 Fuel
Constituent : 0il Tank 0il Tank
1,1,1-
Trichloroethane, °+2?i 10.73—_2?1
ppm 65 0+20 27.5+20 (1)
Trichloroethylene, ’ Trace(z)
ppm 0,0(1) 5+20(1)
Notes:

(1) Results of two samples obtained.
(2) Trace = >10 ppb

12




C07890010526 Date: April 5, 1988
Revision No.: 1

results from the on-site laboratory. Table II summarizes
the results from the off-site laboratory, which conducted a
complete volatile organic scan of all samples submitted for
analyses. Only the compounds detected by the off-site

laboratory in one or more samples are presented in Table IT.

The sample designations on Tables I and II correspond with

those given when the samples were obtained and analyzed in

1986. These sample designations were maintained for

consistency. "0il Phase - No. 4 Fuel 0il Tank" and "Water

Phase - No. 4 Fuel 0il Tank" indicate samples from the oil
phase ahd water phase, respectively, of the materials that
were in the No. 4 fuel oil tank in March, 1986. "“Compressor
0il" designates a sample of a material visually identified
to be compressor oil that was taken from a fence post hole

excavated near the No. 4 fuel oil tank.

The results of these analyses indicate the volatile organic
compounds 1,1,1-trichloroethane (TCA); trichloroethylene
(TCE); methylene chloride (MeCl); and trichlorofluoromethane
were found in materials stored in the No. 4 tank. These
analyses indicate the used solvents stored in this tank
would be defined as -listed hazardous wastes from non-

specific sources, with industry and EPA hazardous waste

13
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TABLE II

SUMMARY OF OFF-SITE LABORATORY ANALYSES
OF SAMPLES OBTAINED MARCH 7, 1986
(ROCKWELL, 1986c)

0il Water
Phase- Phase-
No. 4 No. 4
Fuel Fuel Compressor(l)
constituent (1) 0il Tank 0il Tank 0il
Methylene
| Chloride, mg/1l 140 25 14
: Trichloro-
| fluoromethane, mg/1 <5 17 29
} .
| . 1,1,1-
| Trichloroethane, mg/l 17,000 40 32
Note:
|
|

(1) Sample taken from a fence post hole near the No. 4
fuel oil tank.

14
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numbers F001 or F002. TCA, MeCl, and trichlorofluoromethane

were found in the sample obtained from the fence post hole.

These data suggest the No. 4 tank was the source of the

volatile organics found in the fence post hole.

1.2.6 Monitoring and Containment Systems

A tank level indicator is the only monitofing component
associated with the No. 4 tank. There have not been any
recorded drops of the level of materials stored in the tank,
which would indicate releases from the tank itself may not
have occurred. There is no outer containment system for the

tank (Shirk, 1986 and U.S. Atomic Energy Commission, 1952).

1.2.7 Releases

There have been no documented releases from the No. 4 fuel
oil tank (Shirk, 1986). The following presents information

regarding releases in the area of the four #6 fuel oil

tanks.

15
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In about 1967 and 1968, #6 fuel oil spills were reported.
The releases were traced to overfilling the supply tanks
because level switches were installed in the wrong tanks.

The amount of material released is unknown.

In November 1977, approximately 600 gallons of #6 fuel oil
were recovered from the sewaQe treatment plagt. The source
of this material was traced to a cracked transfer pipe in an
underground pipeline near the No. 4 tank. The o0il was
leaking out of the pipe, traveling through the pipe backfill
and bedding materials, and eventually seeped into a sump in
Building 443 that was connected to the sewage treatment
plant. The total amount of material released is unknown.
The pipe was repaired, and oil-contaminated soil encountered
in the excavation sent to the Rocky Flats sanitary landfill

for disposal.

A méterial visually identified as compressor oil was
detected in one fence post hole drilled on March 7, 1986,
near the four fuel o0il tanks. The total amount of oil
released is unknown. The source of this material is
believed to be spills associated with filling and possible

leakage from the No. 4 fuel oil tank. This is supported by

16
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the fact that there have been occurrences of ground water
entering the tank from a leak on the top of the tank. There
have been no decreases in the level in the tank, only

increases due to water moving in (Shirk, 1988).

Following observation of the material in the fence post
hole, a trench approximately three feet wide, four feet deep
and 100 feet long was excavated east of the four
Building 443 fuel oil tanks. The western edge of the trench
was located approximately three to four feet east of the
eastern edges of the tanks. No free product was found in-
the trench. The southern 30 feet of the trench, immediately
east of the No. 4 tank, showed visual evidence of dark fuel
0il stains on the soils. These stains are believed to be
due to past minor spills and known leakage events from

previously discussed spills (Shirk, 1988).

1.2.8 Lines from the Tank

Four steel supply and return lines run from each of the four
tanks to Building 443 (Figure 4). One line is a steam line
to supply the heaters located inside each tank. A second

line is a return condensation lire from the heaters. A

17
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third line ié a pump line fof fuel o0il pumped from the tanks
to the building. The fourth line is a return line for oil
being circulatedlfrom the building to the tank after
additional heating. The four lines from the No. 4 tank are
extensions of the lines that tie into the Nos. 1 through 3

tanks.

One aboveground pipeline runs from the two supply tanks
south of Building 551 to the four tanks. The portion of the
line that directly feeds the No. 4 tank is a 3-inch diameter

underground steelvpipe (Shirk, 1986).

1.2.9 Geologic Setting

The location of a cross section in the vi¢inity of the
Building 443 No. 4 fuel oil tank is shown on Figure 5. The
cross section, shown on Figure 6, illustrates the geologic
setting. Surficial deposits in this area consist of
approximately 20 feet of Rocky Flats Alluvium and lesser
amounts of colluvium, which overlie claystone bedrock of the
Arapahoe Formation. The Rocky Flats Alluvium caps the

upland areas while colluvium blanket the Woman Creek

Drainage.

19
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The Rocky Flats Alluvium consists of poorly to moderately
sorted clay, silt, sand, gravel and cobbles which were
deposited in a series of laterally coalescing alluvial fans
(Hurr, 1976). The thickness of the alluvium is variable due
to deposition on an erosional surface and recent erosional

processes.

Colluvial materials consisting predominaﬁtly of clay with
common occurrences of sandy clay and gravel layers are
present on the surface of the Woman Creek Drainage. These
materials were deposited by slope wash and down slope creep

of Rocky Flats Alluvium and claystone bedrock.

Ground water in the Rocky Flats Alluvium and other surficial
materials on the plant site occur under unconfined
conditions. This shallow ground-water flow system is quite
dynamic with average depths to water ranging from four to
14 feet below the ground surface. Ground-water flow
generally follows the topography and is also governed by the
configuration of the top of bedrock beneath the surficial
materials. Generally, the shallow ground-water flow system

direction is eastward from the plant.

22
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The Arapahoe Formation consists of fluvial claystones with
interbedded sandstones and siltstones. Weathering has
penetrated to depths ranging from 10 to 40 feet below the

base of the surficial deposits. Ground water generally
occurs within lenticular sandstone bodies contained within

the claystones of the Arapahoe Formation.

1.3 Maximum Waste Inventory

A closure plan must include "an estimate of the maximum
inventory of wastes in sﬁorage or in treatment at any time
during the 1life of the facility" [6 CCR 1007-3,
265.112(a)(2)]. The estimate of the tank's maximum
inventory should "always be high enough to ensure that if an
inspector came onto the facility, the amount of inventory
would not exceed the estimate in the plan, assuming normal

operating conditions" (U.S. Environmental Protection Agency,

1981).

The inventory should include "the tank's contents and any
inventory in other forms of storage directly associated with
the tank [e.g., wastes requiring storage and/or treatment in

the tank]" (U.S. Environmental Protection Agency, 1981).

23
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The intent of 6 CCR 1007-3 Section 265.112(a)(2), as
clarified by the U.S. Environmental Protection Agency, 1981,
and as applicable to this facility is to provide an estimate

of the maximum waste inventory from this date until closure.

The Building 443 No. 4 fuel o0il tank was emptied in the
summer of 1986 and is no longer in use. It is anticipated a
minor amount of sludge may remain at the bottom of the tank
and associated'lines. The exact amount of material
remaining in the tank is unknown at this time, but will be

determined during closure activities.

1.4 Description of Auxiliary Equipment

The auxiliary equipment associated with the No. 4 fuel oil
tank consists of a centrifugal pump connected to the tank

and lines and a heater located inside the tank.

24
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1.5 Closure Plan Summary

1.5.1 Closure Objectives

This closure plan has been prepared to meet the closure

performance standard of 6 CCR 1007-3 Section 265.111. The

promulgated standard requires that a facility must be closed

in a manner that:

. minimizes the need for further maintenance, and

. controls, minimizes or eliminates, to the extent
necessary to protect human health and the environment,
post-closure escape of hazardous waste, hazardous waste
constituents, leachate, contaminated rainfall, or waste

decomposition products to the ground or surface waters
or to the atmosphere.

1.5.2 Closure Plan

The activities necessary to complete closure and to comply
with applicable requirements of 6 .CCR 1007-3, Section 264
Subpart F are shown on the diagrams on Figures 7 and 8. The
activities in the closure plan related to the tank, lines

and soil include:

. determining if there are any remaining wastes in the
tank, and characterizing and disposing of these wastes,

. characterizing the soils adjacent to the tanks and
lines to determine if they are "clean,"

25
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. excavating the tank and lines,
. removing and disposing of the tank and lines off-site,
. removing and disposing off-site any excavated soil that

is "contaminated," and

. replacing excavated areas with replacement tanks and
clean fill.

The activities required to evaluate the impact of the No. 4
tank on ground-water quality will be conducted as discussed
in Section 3.4. For informatién purposes, a diagram showing
the basic activities that may be necessary to evaluate

ground-water quality is presented on Figure 8.

The closure activities described in this plan are based on
the information presented in Sections 1.2 through 1l.4. The
closure method described herein is based upon all currently
available information. Therefore, when soil samples and
analyses have been completed, the adequacy of the plan will
be reevaluated, and, if necessary, a revised closure plan
will be submitted within 30 days after determining a revised

closure plan is necessary.

It is currently believed that a "clean" closure can be

implemented at the No. 4 tank by excavating and removing any
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soil that is determined to be contaminated, as defined in
Section 3.2. The ground-water quality data obtained to
date, presented in'Section:L4, indicates the ground wéter
in the vicinity of the No. 4 tank has not been impacted by
the contents of the tank or any release from the tank. If
soil contamination exceeds the estimated volume of hazardous
waste contaminated soil, presented in Section 1.7, by an
order of magnitude or if hazardous wasté contaminated soil
appears to extend beneath buildings, closing the tank as a
land disposal unit will be required. 1In this case, revised
closure and post-closure plans will be submitted, within 30
days after determining revisions.afe required, to the

Colorado Department of Health (CDH) for approval.

For reasons unrelated to hazardous waste storage in the
No. 4 tank, the other three tanks immediately east of
Building 443 are also scheduled for removal. These tanks
will be replaced with two inspectable tanks placed in a
below-grade inspectable vault and covered with a concrete
slab. Therefore, the other three tanks will be removed
during removal of the No. 4 tank, its associated lines, and
any contaminated soils, as defined in Section 3.2.
Additionally, although not part of this closure plan, any

soils that are not contaminated, as defined in Section 3.2,
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but that are contaminated with fuel oil from any of the four
tanks, will also be removed and disposed of off-site at a
facility approved for disposal of petroleum contaminated
soils. Until removal, the other three fuel o0il tanks will

comply in all respects with RCRA Subtitle I requirements.

The first phase of the closure activities consists of
determining if any wastes are present in the tank. If
wastes are present, they will be sampled, characterized and
disposed of at an approved off-site disposal facility.
Characterization of adjacent soils will then be conducted.
The Building 443 No. 4 fuel oil tank and the five associated
lines, to the point where the lines join lines from Tanks 1
through 3, will be removed and disposed of at an approved
off-site disposal facility. The extent of piping to be
removed under this closure plan and the approximate extent
of the excavation required for removal of this tank and its

associated lines are shown on Figure 4.

Approximately 2,800 cubic yards of soil are anticipated to
be removed from the area of the four storagé tanks. It is
anticipated that 700 cubic yards of soil may be contaminated
with hazardous materials and 2,100 cubic yards of soil may

be contaminated with petroleum products only. This total
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volume estimate is based on an estimated volume of backfill
extending ten feet beyond the edges of all of the tanks.
Backfill materials are typically of higher hydraulic
conductivity than the Rocky Flats Alluvium. Therefore,
contaminants generally migrate preferentially in the
backfill materials. This is supported by the November 1977
fuel oil line break discussed in Section 1.2.7. The above
estimates of soil volumes to be removed will be revised
based upon soil characterization activities to be completed

as paft of the closure activities.

If.soil contamination is extensive and removal of soils
could adversely affect structures in the area; then
alternative closure methods will be evaluated and a revised
closure plan will be submitted. This revised plan will meet
the requirements of 6 CCR 1007-3, Section 265.197(b), which
requires post-closure care and maintenance for tanks as for

a land disposal unit, under Section 265.310.

If adjacent soils are not contaminated, as defined in
Section 3.2, but are contaminated with o0il possibly
associated with Tanks 1 through 3, then the soils will be
handled to meet the CDH's, EPA's and the U.S. DOE's

requirements. These soils will be removed at the time the
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No. 4 tank is removed. Management and-disposal of the
excavated soil will vary depending on the materials with

which the soils are contaminated.

1.5.3 Closure Schedule

The closure schedule presented below is based on the
Facility Capability Assurance Pfogram (FCAP) funding
schedule. This FCAP funding will be used to both complete
closure of the Building 443 No. 4 fuel o0il tank and to
remove and réﬁlace the Nos. 1 through 3 fuel o0il tanks. The
proposed schedule for FCAP specifies upgraaes to Building
443, including the fuel oil tank work, will be undertaken
between October 1991 and November 1992. Within this time
frame, detailed design work for all of the Building 443
upgrades will begin in October 1991 and work on the tanks

will be conducted in October 1992.

The estimated time required for closure activities is shown
on Figure 9. As shown on the figure, excavation, removal
and off-site disposal of the tank, lines and contaminated
soils, if any exist, will be conducted from 900 days to

1,260 days after approval of the closure plan.
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All liguid contents of the tank were removed in late April -
early May 1986, but residual sludge may still be present in
the tank. These sludges will be observed, characterized,
and removed and the soil will be partially or fully
characterized prior to approval of the closure plan by the
CDH. Complete records of all activities conducted between
the current time and approval of the closure plan will be

maintained by the U.S. DOE.

Additional activities conducted by the U.S. DOE, such as
removal of soils contaminated with fuel o0il only, but that
are not considered contaminated, as defined in Section 3.2;
removél of the remaining three tanks; replacement of the
tanks with two new tanks; and construction of the concrete
slab; are not required by this closure plan and will be

discussed only in general terms.

1.5.4 Justification for Extension of Schedule

6 CCR 1007-3, Section 265.113(b) states, in part, that
closure activities will be completed within 180 days after
approval of the closure plan unless closure activities will,

by necessity, take longer than 180 days to complete. If
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closure éctivities will take longer than 180 days, then

steps must be taken to prevent threats to human health andA

the environment from the unclosed facility.

The schedule for closure activities exceeds the time
required by the regulations. An extended closure schedule
is justified for the reasons itemized below.

. The tank's liquid contents were removed in 1986, prior
to closure plan approval, removing any source of
continuing release.

. Characterization of the ground water from downgradient
well 44-86 and of the material encountered in the fence
post hole does not indicate there is an imminent threat
to human health and the environment.

. The numerous and extensive environmentally-related
activities ongoing at the Rocky Flats Plant dictate the
need for extended schedules at the lower priority
units.

. Actions have been and will continue to be taken to
protect human health and the environment.

Threats to human health and the environment are prevented by
the routine monitoring activities conducted at Rocky Flats,
and by restricted access to the facility. Specific details
of the routine monitoring program are summarized in the
"Annual Environmental Monitoring Report" (Rockwell, 1986a).
This document is reviewed and updated on an annual basis.

Brief discussions of the monitoring activities that are
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conducted and the security procedures at the plant are

presented below.

The routine environmental monitoring program includes the
sampling and analysis of airborne effluents, ambient air,
surface and ground water, and soil. External penetrating
gamma radigtion exposures are also measured using
thermoluminescent dosimeters. Samples are collected from

on-site, boundary and off-site locations.

Particulate and tritium sampling of building exhaust systems
ié conducted continuously. For immediate detection of
abnormal conditions, ventilation systems that service areas
containing plutonium are equipped with Selective Alpha Air
Monitors. These monitors trigger an alarm automatically if

out-of-tolerance conditions are experienced.

Particulate samples of ambient air are collected from
ambient air samplers operated continuously on site. The
ambient air samples are analyzed for Total Long-Lived (TLL)

Alpha activity or for plutonium activity. There are
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currently 51 of these ambient air samplers. Twenty-three
are located within and adjacent to the Rocky Flats exclusion
area, 14 are located along or near the plant's perimeter,

and 14 are located in nearby communities.

The majority of the water used at the RFP for plant process
operations and sanitary purposes is treated and evaporated
and/or reused for cooling tower makeup or steam plant use.
The discharge of water off-site is minimized to the greatest
extent possible. Water discharges from the Rocky Flats
Plant are monitored for compliance with appropriate CDH
standards and EPA National éollutant Discharge Elimination
System (NPDES) permit limitations. Surface runoff from
precipitation is collected in surface water control ponds
and discharged off site after monitoring. Routine water
monitoring is conducted for two downstream reservoirs and
for drinking water sources in nine communities. Ground-
water monitoring was conducted during 1987 at approximately

160 ground-water sampling locations.
Soil samples were collected during 1987 from 40 sites

located on radii from Rocky Flats at distances of 1.6 and

3.2 kilometers (1 and 2 miles). The purpose of this soil
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sampling is to determine if there are any changes'in

plutonium concentrations in the soil around the plant.

When higher concentrations than usual are found in any of
the routine monitoring activities, or when out-of-compliance
conditions are identified, the cause of the problem is
investigaﬁed. If the Building 443 No. 4 fuel oil tank is
found to be the cause of an out-of-compliance condition,

then this closure plan will be revised within 30 days.

Access to the plant is limited by:

. a three-strand barbed wire cattle fence
surrounding the facility (Figure 1) posted to
identify the land as a government reservation/
restricted area,

. a fence surrounding and guards posted 24 hours per
day at two gates to the controlled area of the
facility (Figure 1),

. a 6-foot high chain link fence topped by 2 feet of
three-strand barbed wire surrounding and guards
posted 24 hours per day at gates to the perimeter
security zone (PS2),

. guards patrolling the controlled area and the PSZ
24 hours per day, and

. surveillance by security cameras 24 hours per day.
The existing fences and gates are operated and maintained by

the U.S. Department of Energy.
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The monitoriﬁg and security measures outlined above are
designed to protect human health and the environment by
threats posed by the RFP as a whole. More specifically,
they protect human health and the environment from threats

posed by the Building 443 No. 4 fuel oil tank.

1.6 Administration of Closure Plan

The closure plan for the Building 443 No. 4 fuel o0il tank
will be'kept at the Rocky Flats Area Office, Building 111,
U.S. Department of Energy. The person responsible for
storing and updating this copy of the closure plan is:

Mr. Albert E. Whiteman
Area Manager

His address and phone number are:
U.S. Departmént of Energy
Rocky Flats Plant
P.O. Box 928

Golden, Colorado 80402
Phone: (303) 966-2025

Mr. Whiteman is also responsible for updating other copies
of the closure plan held off-site by sending additions or

revisions by registered mail.
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1.7 Closure Cost Estimates and Financial Assurance

State and Federal governments are exempt from the financial
requirements imposed by Subpart H of 6 CCR 1007-3, Section
265.140(c). Because the Rocky Flats Plant is a federally-
owned facility, no cost estimates or financial assurance
documentation are required. However, cost estimates are
presented in Table III for planning, budgeting and
informational purposes. These estimates can in no way be

considered binding.

The total cost of upgrades fo Building 443 is anticipated to
be $3,300,000, excluding disposal of soil. Including soil
disposal costs, the total anticipated cost of upgrades to

Building 443 is $3,550,000.

Soil disposal costs assume one-quarter of the excavated soil
will require disposal as a hazardous waste and this soil
will meet all land ban requirements (Federal Register, 1986)

for landfilling.
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COST ESTIMATES FOR CLOSURE ACTIVITIES OF THE
NO. 4 FUEL OIL TANK AND FOR TANK-RELATED
UPGRADES TO BUILDING 443

Activity Estimated Cost
Removal and disposal of:
Petroleum affected soil (2,100 c.y.) $ 62,300
Hazardous waste contaminated soil '
(700 c.y.) 189,600
Direct costs of tanks and equipment 263,000
Mark-ups 61,900
Overhead, profit, bond 73,200
Escalation 61,900
Engineering design and inspection 26,300

Contingency

Total
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2.0 REMOVAL, TREATMENT AND DISPOSAL OF WASTE FROM TANK AND
LINES

2.1 Introduction

This section of the closure plan responds to 6 CCR 1007-3,
Section 265.112(a)(2) through (4) by providing the following
information:

. Estimates of the maximum inventory of wastes
expected during the closure period.

. Discussion of the volumes, removal methods,
treatment procedures and disposal plans for any
wastes or residues encountered.

. Time schedules for closure activities.

2.2 Maximum Amount of Remaining Waste

The Building 443 No. 4 fuel o0il tank was emptied of all
liquids in the summer of 1986. However, minor amounts of
sludges may remain in the tank and associated lines. The

amount of sludge remaining, if any, is currently unknown.

2.3 Procedures for Handling Remaining Waste

Characterization and volume estimates of any waste remaining

in the No. 4 tank will be made prior to excavating the tank.
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If any wastes remain, they will be removed and placed in
temporary storage on-site to reduce the potential for
accidental spillage from the tank while the wastes are being
characterized. Based on the waste characterization, an
appropriate off-site facility will be identified for waste

disposal.

2.3.1 Waste Characterization

The waste characterization will meet the requirements of

6 CCR 1007-3, Section 265.13(a)(l). The characterization
will include an estimate of the volume of the waste and a
chemical and physical analysis of the waste in order to

treat and dispose of the waste.

A visual estimate of the waste volume will be made prior to
excavation to the top of the tank and lines. One
representative sample of the waste will be obtained from
the tank. The sampling methods, analytical methods, and
quality assurance/quality control procedures to be followed
are presented in Appendix C-2, Section C-5, and Section C-7
of the Waste Characteristics and Analysis Plan, Section C,

of the RCRA Part B Permit Application (U.S.-Department of
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of Energy, 1987a). These sections are reproduced in

Appendices 2 through 4, respectively, of this closure plan.

The following parameters will be used to classify the

waste's chemical characteristics for off-site disposal:

. TCA;

. TCE;

. MeCl;

. Trichlorofluoromethane;

. Benzene, toluene, ethylbenzene;
. Ignitability; and

. 0il and grease.

Thesehcompbunds were selected due to their presence in one
or more of the materials sampled in March 1986, as discussed
in Section 1.2.5, or because they are typical constituents
for characterization and disposal of petroleum contaminated
wastes. Additional parameters may be added as appropriate

for characterization or disposal.

2.3.2 Waste Management

Upon completion of the waste characterization, the
information obtained will be used to select a treatment and
disposal procedure. Based on the types of materials known
to have been stored in the tank, as discussed in

Section 1.2.5, it is anticipated any wastes remaining will
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classify as a hazardous waste. Hazardous wastes at the
Rocky Flats Plant that contain oils and solvents are
typically commercially recycled or disposed of off-site,
depending on the percent of solvents present (Hayden, 1988).
It is currently anticipated that remaining wastes would be
recycled or disposed of by 0il and Solvent Process Company

(0SCO) .

2.4 Schedule for Residual Waste Removal, Treatment and
Disposal

The schedule for residual waste characterization and

disposition is discussed in Section 1.5.3.
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3.0 DECONTAMINATION OF THE TANK SYSTEM

3.1 Introduction

At closure of a tank system, all waste fesidues,
contaminated containment system componenté, contaminated
soils, and structures and equipment contaminated with waste
must be removed or decontaminated, as specified in 6 CCR
1007-3, Section 265.197(a). Sampling and analyses programs
will be conducted prior to tank excavation and removal to
evaluate the extent of soil contamination. Additional soil
sampling and analyses will be conducted in phases if the
initial results indicate soil contamination is present.
Following soil characterization, the No. 4 tank and
associated lines will be removed and disposed of as part of
closure activities. Additional soil sampling and analyses
will be conducted during tank removal to confirm the extent

of required soil removal.

Based on the results of the field and laboratory

investigations, if the tank and associated lines are removed

and the adjacent soils are not contaminated, no further
closure activities or post-closure maintenance and

monitoring are required for the soils. If portions of the
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adjacent soils are contaminated, they will be removed and
disposed of off-site. If all contaminated soils are
removed, further closure activities or post-closure
maintenance and monitoring will not be required for soils.
If the adjacent soils are contaminated but cannot be
practically removed, the area will be closed as a land
disposal unit. If this occurs, the closure plan will be

amended to include the necessary closure activities.

Characterization of the soils adjacent to the tank system is
discussed in Section 3.2. Removal of the tank system and
contaminated soils are discussed in Section 3.3. Ground-
water quality evaluation and ground-water corrective action

are discussed in Section 3.4.

3.2 Characterization of Adjacent Soils

The soils adjacent to the tank system will be characterized
prior to and during removal of the tank systenm.
Characterization during tank system removal will be
conducted to confirm the extent of required soil removal.
The characterization program to be conducted prior to tank
removal will include drilling and sampling exploratory

borings. The characterization program during tank
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excavation will include sampling without the use of

exploratory borings.

3.2.1 Soil Characterization Prior to Tank System Removal

Soil characterization prior to tank system removal will
consist of one or more phases of drilling, sampling and
analyses. If the first phase indicates the sampled soils
are uncontaminated, no further drilling will be conducted.
However, if the first phase indicates contaminated soils are
present, additional soil sampling phases will be conducted.
No further phases will be conducted when the last phase

indicates the extent of soil contamination has been defined.

This section discusses the locations, number and depths of
borings; drilling procedures; sampling procedures;
laboratory analyses procedures; and procedures for quality
assurance/quality control (QA/QC) for the first phase. 1If
required, additional phases will be designed based on the
previously obtained results. The drilling, sampling,
léboratory analyses and QA/QC procedures outlined below will

be applicable for additional phases.
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Locations, Number and Depths of Borings

Four borings will be drilled around the perimeter of the
No. 4 tank. The locations of these borings are shown on
Figure 10. This configuration provides uniform coverage
around the tank since potential leakage areas cannot be
defined at this time. The borings will extend to ten feet
below the ground-water table or to a maximum depth of 30
feet, whichever comes first. Based on hydrogeologic
characterization, the depth to ground water is anticipated
to be approximately 15 to 20 feet below the ground surface.
Continuous sample collection will be conducted. Drilling,
sampling, and analysis procedures to be used are discussed

below.

If laboratory analyses indicate soils contaminated with
hazardous waste are present, additional drilling, sampling
and analyses will be conducted. Additional borings will be
placed approximately three feet beyond the borings shown on
Figure 10. If necessary, multiple drilling phases will be
conducted by locating new borings an additional three feet
away from the tank, until the extent of hazardous
contamination is defined, or until the edges of Building 443

or the No. 3 tank are reached, whichever comes first.
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Drilling Procedures

The borings will be drilled with hollow stem augers where
practical. Boulders in the surficial materials may prohibit
the use of hollow stem auger, in which case alternate

drilling methods, such as tricone rotary, will be used.

The boring diameter will be a minimum of 4 inches. The
borings will be backfilled with grout upon completion.
Cuttings from the borings will be placed in barrels and held
on-site temporarily until characterization of the soil
samples is completed. If necessary, the cuttings will be
packaged and disposed of at an approved off-site disposal

facility.
The use of hollow stem augers eliminates the need for
drilling fluids; however, some organic free water may be

used if hole stability is a problem (Rockwell, 1986b).

Sampling Procedures

Continuous samples from the borings will be taken with
either split tube samplers or split spoon samplers from
every one-foot interval. Auger or rotary cuttings will be
saved if adequate samples cannot be obtained with the split

tube or split spoon samplers for laboratory analyses.
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The samples obtained will be placed in jars and placed on
ice in coolers. The samples designated for analyses will be

delivered to a laboratory for analyses as soon as possible.

Two field screening procedures will be used to select
laboratory samples and for later“qualitative correlation
with laboratory analyses. The prqcedures are:

. a visual survey, and

. a portable gas chromatograph survey.
One sample from each 5-foot interval will be submitted for
laboratory analyses, even if field screening procedures do

not indicate the necessity to obtain a sample.

N
Visual Survey: The visual survey will be conducted to

visually identify areas that are potentially contaminated.

Gas Chromatograph Survey: The portable gas chromatograph

(GC) survey will be conducted to determine the potential
presence of TCA and TCE. The portable GC will be used by
performing a head-space analysis in the field on soil
samples (Clark, 19??; Spittler, 1980; Spittler, 19??a; and
Spittler, 19??b). These substances were selected for field

screening due to their presence in either the material in

52




C07890010526 Date: April 5, 1988
Revision No.: 1

the No. 4 tank or the compressor oil sampled from the fence
post hole. A portable GC reading of greater than 0.05 ppn
(Spittler, 19??b) for either of the two substances will be

used to identify potentially contaminated soil.

Detailed procedures for drilling and soil sampling are
provided in Appendix A of the CEARP, Phase 2: Rocky Flats
Plant, IGMP (U.S. Department of Energy, 1987b) and are

reproduced in Appendix 5 of this closure plan.

Laboratory Analyses:

The samples selected from the.borings for laboratory
analyses will be tested for the parameters listed in
Table IV. Table IV also presents the contaminant
concentration levels which, if exceeded, will cause the
soils to be classified as contaminated. This definition of
contaminated is used throughout this closure plan, unless
contamination wifh fuel oil is specified. Plutonium (Pu)
and uranium (U) are not expected to be indicétive of any
materials associated with the No. 4 tank, but are included
in the list of indicator parameters due to the nature of
operations of the Rocky Flats Plant. In addition to these

parameters, the samples will be tested for ignitability.
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TABLE IV

PARAMETERS SELECTED FOR LABORATORY ANALYSES
AND ALLOWABLE CONCENTRATIONS FOR "CLEAN" SOIL CLOSURE

Parameter Allowable Concentration
TCA 0.2 ppm
TCE 0.005 ppm
MeCl 0.005 ppm
Trichlorofluoromethane 0.010 ppm
Pu 20 pCi/gm
U 320 pCi/gm

TCA: TCA is a non-carcinogenic, toxic compound. The risk
to human health induced by ingestion of 0.6 mg/l (ppm) of
‘ TCA is below a 1 x 10~° health risk.. The recommended
maximum contaminant level (RMCL) of TCA in drinking water is
0.20 ppm, and the concentration of TCA in the land disposal

ban is 0.41 ppm (Settig, 1985).

Based on this information, a 1limit of 0.2 ppm was selected

for TCA in soil based on the RMCL for TCA in drinking water.

TCE: TCE 1is a carcinogenic, toxic compound. An additional
lifetime cancer risk of 1 in 100,000 is posed by injesting a
concentration of 0.027 ppmn. The proposed maximum

contaminant level (MCL) in drinking water is 0.005 ppm, and
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the concentration of TCE in the land disposal ban is

0.091 ppm (Settig, 1985).

Based on this information, a limit of 0.005 ppm was selected

for TCE in soil based on the proposed MCL for TCE in

- drinking water. This level is the Certified Lab Protocol

(CLP) low soil/sediment Contract Required Detection Limit
(CRDL) for this compound. If this CRDL is not achievable
due to analytical interference, then the médium
soil/sediment CRDL will be used which is 100 times the low

soil/sediment CRDL.

MeCl: MeCl is a non-toxic, carcinogenic compound. An
additional lifetime cancer risk of 1 in 100,000 results at
an ingestion level of 0.0019 ppm. The concentration of MecCl
in the land disposal ban is 0.96 ppm. No RMCLs or MCLs have
been set or proposed. However, the permissible
concentrations in water to protect human health preferably

is zero (Settig, 1985).

Based on this information, the CLP low soil/sediment CRDL of
0.005 ppm was selected for MeCl. If the low soil/sediment
CRDL is not attainable, then the medium soil/sediment CRDL

of 100 times the low soil/sediment CRDL will be used.
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Trichlorofludromethane: Trichlorofluoromethane is a non-

toxic, non-carcinogenic compound. = No RMCLs or MCLs have
been set or proposed, and this compound is not on the

Hazardous Substance List (HSL). However, the permissible
concentration in water to protect human health is preferably

zero (Settig, 1985).

Since trichlorofluoromethane is not on the HSL, no CRDL

exists for this compound. There are other halogenated

methanes on the HSL list. Therefore, the detection limit

for trichlorofluoromethane has been set based on the low
soil/sediment CRDL for chloromethane and bromomethane of
0.010 ppm. If the low soil/sediment CRDL is not attainable,
then the medium soil/sediment CRDL of 100 times the low

soil/sediment CRDL will be used.

Pu: As explained previously, plutonium is not expected to
be indicative of any materials associated with the No. 4
tank. However, samples will be analyzed for this parameter

and allowable concentrations must be presented.

The U.S. EPA, in consultation with other federal agencies,
has developed interim recommendation§ to be used for

protection of public health in areas where significant
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contamination by Pu and other transuranium elements exist.
The recommendations are intended to provide long-term
radiation protection for all exposed persons in a "critical
segment of the general population" and specify that both the
individual and collective radiation doses should be "as-low-
as-reasonably-achievable (ALARA)." These interim
recommendations present a soil screening level of 0.2
microcuries of transuranics per square meter in the upper
1 cm of soil. this represents a combined inhalation and
ingestion risk of 1 x 1076, At activity levels greater than
this, additional evaluation is recommended to determine the
actual dose rates to exposed persons (U.S. Environmental
Protection Agency, 1986). Assuming a soil density of 1
gm/cm3, this activity level translates to 20 picocuries per
gram (pCi/gm) of soil. This limit will be applied to

plutonium should it be found at the No. 4 tank area.

U: As explained previously, uranium is not expected to be
indicative of any materials associated with the No. 4 tank.
However, samples will be analyzed for this parameter and

allowable concentrations must be presented.

The International Committee of Radiological Protection

presents an acceptable standard of 100 millirems (mrem) of
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effective dose equivalent per year of exposure for long-term
exposure for radionuclides from man-made sources (ICRP,

1977) .

The National Council on Radiological Protection (NCRP) hés
published soil guides for uranium, radium, and lead-210
based on a dose rate of 500 mrem/year. Adjusting these
guides to reflect the 100 mrem/yr effective dose equivalent
(reducing each guide by a factor of five) results in
adjusted guides of 320 pCi of uranium per gram of soil,
8 pCi of radium per gram of soil, and 3 pCi of lead-210 per
gram of soil (NCRP, 1984). Since all three of these
materials are found in soil, the sum of the fractions (the
observed concentration divided by the concentration 1limit)
must not exceed unity (one). The sum of fractions technique
is used by the Nuclear Regulatory Commission (NRC), U.S. DOE
and Colorado regulations when addressing mixtures. If any
fraction is less than 10 percent, the material is considered
non-existent for the purposes of the sum of fractions
calculation. Based on the above guides, preliminary
analyses will be for uranium only. If the uranium
concentration exceeds 10 percent of the guide (32 pCi/gm),
the radium and lead-210 concentrations in the soil sample

will be determined. If the sum of fractions is found to
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exceed unity, and the activity at the unit is significantly
greater than the background activity for these compounds,
soil removal will be used to reduce the sum of fractions to

unity or less.

The use of water standards or detection limits for volatile
organics in soil is quite conservative based on the results
of the risk assessment performed as part of the feasibility
study for the 881 Hillside (U.S. Department of Energy,
1988). The results of the risk assessment indicate
acceptable soil concentrations far in excess of water
standards or detection limits. ‘The acceptable soil
concentrations for six volatile organic compounds determined

from information presented in the risk assessment are

presented in Table V.

TABLE V

ACCEPTABLE SOIL CONCENTRATIONS FOR
SELECTED PARAMETERS

Parameter Concentration (ug/kqg)
Phthalate 1,500,000
Carbon Tetrachloride 7,920
1,2~-dichloroethane 11,300
1,1~-dichloroethene 1,780
Perchloroethylene 20,200
Trichloroethylene 93,800
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Based on the analyses described above, if the soils are
determined to be uncontaminated, but are suspected to be
affected by spilled or leaked fuel o0il, additional testing
may be required for evaluation and disposal. Such testing
is outside the scope of this closure plan since fuel oil is
specifically excluded from the definition of a pollutant or
contaminant by 40 CFR 300. However, in general, benzene-
toluene-ethylbenzene-xylene (BTEX), 1lead, PCBs, and
ignitability are often required by disposal facilities that

accept petroleum contaminated soils.

Quality Assurance/Quality Control:

The Quality Assurance/Quality Control (QA/QC) procedures to
be used for soil sampling and analyses are presented in the
CEARP, Phase 2: Rocky Flats Plant, IGMP (U.S. Department of
Energy, 1987b). The QA/QC Plan is reproduced in Appendix 6

of this closure plan.

3.2.2 Soil Characterization During Tank System Removal

During removal of the tank system, additional soil
characterization will be conducted to confirm the extent of
- soil removal that is planned based on the results of initial

soil characterization. If the initial characterization
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indicates the adjacent soils are uncontaminated, the soil
being excavated outside the tank but within the boundary
defined by the four exploratory borings will be
characterized. If contaminated soils are identified during
the initial characterization, those soils along the proposed
boundaries defining the extent of contamination will be
characterized. The procedures to be followed for

characterization are outlined below.

The soils will be visually surveyed as they are removed or
at the suspected contamination boundaries for signs of
contamination and will be surveyed with a portable GC for
TCA and TCE. The portable GC will be used by performing a
head-space analysis in the field on so0il samples (Clark,
192?; Spittler, 1980; Spittler, 19??a; and Spittler, 1927?b).
The portable GC readings will be recorded. A portable GC
reading of greater than 0.05 ppm (Spittler, 19??b) for
either of the two substances and visual evidence of
contamination will be used to identify potentially

contaminated soil.

If the initial soil characterization described in Section
3.2.1 indicates the soils are uncontaminated, the soils

from the tank edges to the borings will be assessed to
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evaluate if soil contamination is present, but does not
extend all the way to the borings.” This assessment will be
conducﬁed by stockpiling the soils betweeﬁ the tank edges
and the borings into two groups during tank system removal.
One stockpile will consist of potentially contaminated
soils; the other group will be potentially uncontaminated.
Potential contamination will be based on viéual
contamination and the field écreening with the portable GC.
The purpose of the screening is to minimize the volume of
soil that must be treated as contaminated. Four samples
obtained from each stockpile will be composited for
laboratory énalysés. The samples will be obtained from one
foot below the exterior of of the stockpiles. These samples
will be analyzed in the laboratory és discussed in the
"Laboratory Analyses" subsection in Section 3.2.1. If
analyses indicates either stockpile or both stockpiles are
contaminated, the entire stockpile(s) will be handled as
contaminated soil. If analyses indicates either stockpile
or both stockpiles are not contaminated, the entire

stockpile(s) will be handled as "clean" soil.

If contaminated soils are present adjacent to the tank,
field screening, laboratory analyses and removal will be

conducted until the limit of contaminated soils has been
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reached. The field screening and laboratory analyses

procedures described previously will be followed.

‘3.3 Removal of the Tank System and Contaminated Soils

3.3.1 Tank and Soil Removal Procedures

The tank, lines and any soils contaminated with hazardous
wastes will be excavated and removed. Excavation and
removal will be conducted with equipment traditionally used
for this application, such as backhoes, front-end loaders,

and small front end loaders.

Excavation and removal of contaminated soils will continue
only until approximateiy one foot above the ground-water
level. Saturated soils contaminated with hazardous wastes

will be handled through ground-water remedial action.

3.3.2 Tank Decontamination and Disposal Procedures

The tank will be decontaminated following removal. If
decontamination is shown to be effective, the tank will be

disposed of at an off-site facility approved for disposal of
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non-hazardous wastes. If decontamination is shown to be
ineffective, the packaging and disposal procedures presented
in Section 3.3.3 will be followed. The decontamination
procedures to be attempted and the criteria to be used to
evaluate the decontamination effectiveness are presented

below.

After removal, the tank will be cut open so both the
interior and exterior surfaces of the tank can be
decontaminated. The tank will be decontaminated in the
Building 889 decontamination facility. The decontamination
system expected to be used is expected to heat water to
approximately 350°F at 250 psig pressure; The super-heated,
high—pressu;e stream will be sprayed on the tank's interior
and exterior surfaces through a series of nozzles
incorporated into the vacuum/spray cleaning head. The exact
equipment used for decontamination will vary depending on

procurement of capital equipment.

Rinse water from the process will be sampled for the
presence of hazardous substance list (HSL) volatile organic
compounds, which includes the hazardous constituents stored
in the tank. If the levels of HSL volatiles are below

detection 1limits, the tank will be considered
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decontaminated. If the levels of HSL volatiles are above
detection limits, the decontamination process will be
repeated. If all attempts at decontamination prove
unsuccessful, the tank will be disposed of as described in

Section 3.3.3.

3.3.3 Tank and Soil Packaging and Disposal

The procedures presented below will be followed for the
tank only if decontamination procedures are shown to be
ineffective; the tank's associated lines; and for any soils

contaminatéd with hazardous waste.

The tank and associated lines will be broken down by
mechanical means as necessary for packaging. Following size
reduction, the tank and lines will be packaged in boxes made
of plastic-lined, triple-wall fiberboard with capacities of
approximately 15 cubic feet. The boxes will be disposed of
at U.S. Pollution Control's, Inc. (USPCI), hazardous waste
disposal facility at Grassy Mountain, Utah, or at another
approved facility. Manifests and shipping records will be

maintained by the U.S. DOE.
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Following removal of soil contaminated with hazardous waste,
the soil will be packaged in boxes made of plastic-lined,
triple-wall fiberboard, or in 55-gallon drums, depending on
the requirements of the treatment/disposal facility. The
boxes have capacities of approximately 15 cubic feet. If no
radioactive contamination is found in the soils, the boxes
or drums will be disposed of at USPCI's Grassy Mountain,
Utah, disposal facility, or at another approved facility.
If radioactive contamination is found in the soils, the
boxes or drums will be disposed of at a faéility approved

for disposal of radiocactive-hazardous mixed waste.

All soil removal activities must comply with a Rocky Flats
Plant Operational Safety Analysis (OSA) procedure. These
OSAs are required for all activities with a potential risk
for serious injury, radiation exposure to personnel, or
damage to property or the environment. The OSA requirement
and definition are currently under review. The current
draft of this requirement, RFOSA-1 (Rockwell, 1988),
presented in Appendix 7, describes the procedures for
removal of plutonium and/or ﬁranium contaminated soil at the
Rocky Flats Plant. If possible, the scope of RFOSA-1 will
be expanded to also cover removal of soil contaminated with

non-radioactive hazardous substances, and as well as removal
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of soil contaminated with mixed waste. If this is not
possible, a new OSA will be developed to govern these new
concerns. The approved OSA governing soil removal
activities at the No. 4 tank will be submitted to the CDH
and U.S. EPA, two months before soil removal activities

begin, for review.

3.3.4 Additional Activities

Subsequent to removing the tank system and any soils
contaminated with hazardous wastes, two new inspectable
storage tanks will be placed in a below-grade vault. Any
portion of the excavation area requiring backfilling will be
backfilled with clean soils. Soils removed from the
excavation that are not contaminated, as determined by the
sampling and analyses discussed in Section 3.2, and do not
contain petroleum products, may be reused for backfill.
Clean soils from other areas of Rocky Flats may also be used
for backfill. The soils will be placed and compacted to at
least 95% of the maximum standard Proctor density at a

moisture content near optimum.

The equipment used for compaction will be appropriate to

achieve the required compaction characteristics for the
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types of soils being compacted.'For example, a sheepsfoot
compactor may be used for clay soils and a smooth-drum

roller may be used for granular soils.

The surface of the backfill will be graded to the
approximate elevations that existed prior to tank, lines and
soil removal. The graded surface will be covered with a

concrete pad.

3.3.5 Access Control

Access to the work area will be limited to authorized
personnel only. Exit from the working area will be through
a clean, restricted area in the decontamination area.

Decontamination is discussed in Section 4.0.

3.3.6 Dust Control

Dust palliatives, such as water and/or soil stabilizer
sprays, will be used to control resuspension of soil during
excavation. The need to implement dust control and the
procedures selected will be based on visual observations of

the work area.
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3.3.7 Health and Safety Plan

A site specific Health and Safety Plan, or such Health and
Safety procedures as identified in RFOSA-1, covering
removal of the tank, associated lines, and any contaminated
soils will be submitted to the CDH two months before closure
activities begin. The plan will comply with all
Occupational Safety and Health Administration (OSHA), CDH,
U.S. EPA and U.S. DOE requirements. The procedures
presented below are guidelines that will be followed during
closure activities. Additional procedures and details will
be presented in the site specific Health and Safety Plan, or
in RFOSA-1. Worker safety guidelines, such as OSHA
regulations, DOE orders and Rocky Flats Plant policies will
be followed. Protective clothing will be similar in nature
to:

hardhats,

hard-toe boots,

Tyvek overboots,

Tyvek suits, and
dust masks.

The intent of this equipment is to provide a barrier to
inhalation, ingestion and absorption of dust particles.

Appropriate protective gloves will be used.
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Air monitoring will be conducted using hand-held
photoionization detectors. The site specific health and
safety plan will present levels, which if exceeded, will
require some action be taken, such as increasing respiratory

protection or work cessation.

3.4 Ground Water

3.4.1 Summary of Applicable Requirements

Ground-water contamination at the Rocky Flats Plant is
currently the subject of ongoing investigations being
performed pursuant to the Resource Conservation and Recovery
Act (RCRA), the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), and the U.S. DOE
Comprehensive Environmental Assessment and Response Program
(CEARP). 6 CCR 1007-3, Section 265.197(b) requires post-
closure care only for tank systems that close with
contaminated components in place. However, a tank system
that closes by removal may still have ground-water
contamination that would subject it to the 6 CCR 1007-3,
Section 264 Subpart F standards for ground-water monitoring

and corrective action.
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In addition to the No. 4 tank, other solid waste management

units (SWMUs) in the vicinity of and upgradient of the tank

may have impacted ground-water quality. Therefore, if all

contaminated soils are removed from the unsaturated zone and
no contamination was found to have reached the water table,

it will not be necessary to provide post-closure ground-

-water monitoring in the vicinity of the No. 4 fuel oil tank.

If contaminated soils are encountered all the way to the
water table, or if all contaminated soils are not entirely
removed, then ground-water monitoring will be provided.
This monitoring will be in compliance with all CDH and U.S.
EPA regulations. The approximate location of the point of
compliance is shown on Figure 11. Three downgradient
monitoring wells will be located along the point of
compliance. One upgradient well will be locatea in the

closest feasible location upgradient of the No. 4 tank.

3.4.2 Ground-Water Quality

The results of ground-water analyses from five quarterly
samplings of well 44-86 are presented in Table VI.
As presented in Section 1.2.5, TCA, TCE, MeCl, and

trichlorofluoromethane were found in the No. 4 fuel oil
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TABLE VI

SUMMARY OF GROUND-WATER DATA FROM WELL 44-86
(Rockwell, 1987)

page 1 of 5

Sampling Sampling Sampling Sampling Sampling

Conducted Conducted Conducted Conducted Conducted

during on on on on

Parameter 11/86 5/19/87 6/23/87 8/21/87 12/10/87
VOLATILES (ug/1)

Chloromethane 10U(1) NA(4) NA NA 10U
Bromomethane 10U NA NA NA 10U
Vinyl Chloride 10U NA NA NA 10U
Chloroethane 10U NA NA NA 100
Methylene Chloride 1IB(2), (3) NA NA NA 50
Acetone 10U NA NA NA 10U
Carbon Disulfide 5U NA NA NA 5U
1,1-Dichloroethene 50U 4U 4U 12 50
1,1-Dichloroethane 50U NA NA NA 5U
Trans-1,2-Dichloroethene 50 4U 4Uu 5U 5U
Chloroform 1J 4U 4U 5U 5U
1,2-Dichloroethane sU 4U 4U 5U 5U
2-Butanone 9JB NA NA NA 10U
1,1,1-Trichloroethane 50 4U 4U , 11 6J
Carbon Tetrachloride 50 4U 4U 5U 5U
Vinyl Acetate 10U NA NA NA 10U
Bromodichloromethane 5U NA NA NA 5U
1,2-Dichloropropane 5U NA Na NA 50
Trans-1,3-Dichloropropene 5U NA NA NA 5U
Trichloroethene 50 4U 4U 5U 85U
Dibromochloromethane 5U NA NA NA 5U
1,1,2-Trichloroethane 50 4U ‘ 4U NA 50

Benzene 50 NA NA NA 50
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TABLE VI
SUMMARY OF GROUND-WATER DATA FROM WELL 44-86
(Rockwell, 1987)
page 2 of 5
Sampling Sampling Sampling Sampling Sampling
Conducted Conducted Conducted Conducted Conducted
during on on on on
Parameter 11/86 5/19/87 6/23/87 8/21/87 12/10/87
VOLATILES (ug/1l)
cis-1,3~-Dichloropropene 5U NA NA NA 5U
2-Chloroethylvinylether 100 NA NA NA NA
Bromoform 5U NA NA NA 5U
4~-Methyl-2-pentanone 10U NA - NA NA 10U
2-Hexanone 10U ‘NA NA NA 10U
Tetrachloroethene 17 65 80 32 38.00
1,1,2,2-Tetrachloroethane 5U NA NA NA 5U
Toluene 5U NA NA NA 5U
Chlorobenzene 5U NA NA NA 5U
Ethylbenzene SU NA NA NA 5U
Styrene SuU NA NA NA 5U
Total Xylenes 5U NA NA NA 5U
METALS (mg/1)
Silver 0.009U0 0.0076U 0.0076U 0.0076U 0.0076U
Aluminum 4.30 0.0627 0.0290U 0.0526 0.3720
Arsenic 0.010U0 0.01 0.01U 0.0050 0.005U0
Barium 0.280 0.0889 0.1224 0.1963 0.1379
Beryllium 0.005U 0.005U 0.005U 0.005U (5)
Calcium 54.5 73.5722 88.8126 87.8197 76.4179
Cadmium 0.005U0 0.0050U0 0.005U0 0.001U
Cobalt 0.025U 0.0220U 0.0220U 0.0220U0 0.02200
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TABLE VI

SUMMARY OF GROUND-WATER DATA FROM WELL 44-86
(Rockwell, 1987)

0.0200U

page 3 of 5

Sampling Sampling Sampling Sampling Sampling

Conducted Conducted Conducted Conducted Conducted

during on ‘ on on on

Parameter 11/86 5/19/87 6/23/87 8/21/87 12/10/87
METALS (mg/l)

Chromium 0.010U0 0.0100U 0.0100U0 0.0100U 0.0100U0
Cesium 0.150U0 0.20 0.20 0.02U0
Copper 0.020U 0.0063U 0.0063U0 0.0133 0.0159
Iron 2.84 0.0296 0.0069U0 0.0256 0.2484
Mercury 0.0002U0 0.0002U0 0.0004 0.0002U0 0.0004U0
Potassium 3.60 5.00 5.00 5.4
Magnesuim 6.47 7.7647 8.1233 8.9531 7.0711
Manganese 0.173 0.0637 0.0426 0.1125 0.1595
Molybdenum 0.100U 0.0220U 0.0220U0 0.02200 0.0220U0
Sodium 22.0 29.8134 27.6310 34.8147 29.4593
Nichel 0.0200 0.0370U 0.03700 0.0370U0 0.0370U0
Lead 0.005U0 -0.0050U 0.022 0.005U
Antimony 0.060U 0.06U 0.06U 0.02U
Selenium 0.005U0 0.005U0 0.005U 0.005U 0.005U
Strontium 0.285 0.2832 0.3205 0.3703 0.3359
Thallium 0.010U0 '0.0100U 0.01U 0.01U0
Vanadium 0.025U 0.0240U0 0.02400 0.0240U0 0.02400
Zinc 0.057" 0.02U 0.0853 0.0452
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TABLE VI
SUMMARY OF GROUND-WATER DATA FROM WELL 44-86
(Rockwell, 1987)
page 4 of 5
Sampling Sampling Sampling Sampling Sampling
Conducted Conducted Conducted Conducted Conducted
during on on on on
Parameter 11/86 5/19/87 6/23/87 8/21/87 12/10/87
INORGANICS (mg/1)
Chloride 12 42.1 22.5 30.6 25.7
Total Cyanide 0.005U 1.0U 1.0U0 1U NA
Nitrate-Nitrite-Nitrogen 6.50 7.30 7.65 6.57
Sulfate 25 55.0 38.5 34.0 53.7
Total Dissolved Solids 348 363 347 364 340
HCO03- 172 201 2.33 211
CO3= NA NA
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TABLE VI
SUMMARY OF GROUND-WATER DATA FROM WELL 44-86
(Rockwell, 1987)
page 5 of 5
Sampling Sampling Sampling Sampling Sampling
Conducted Conducted Conducted Conducted Conducted
during on on on on
Parameter 11/86 5/19/87 6/23/87 8/21/87 12/10/87
RADIOCHEMISTRY (pCi/1)
Gross Alpha 1+/-7 10+/-14 33+/-12 33+/-23 23+/-7
Gross Beta 8+/-8 5+/~2 74+/-21 29+/-40 34+/-10
Uranium 233,234 2.0+/-0.4 .76+/~.85 8.5+/-7.5 2.0+/-15 1.9+/0.3
Uranium 235 NA .34+/~-.45 0.0+/-0.3 0.0+/-~0.6 .03+/-.06
Uranium 238 2.4+/-0.4 2.2+/-1.0 2.3+/-0.8 2.5+/-1.3 3.4+/-0.4
Strontium 89,90 NA 0.8 <1.0 3.4 1.1
Plutonium 239,240 0.01+/-0.07 0.0+/~-.55 0.0+/-0.7 -.32+/~-.49 0.00+/-.13
Americium 241 0.05+/-0.13 0.0+/-1.3 0.0+/-1.7 0.0+/-1.5 0.0+/-.80
Cesium 137 NA : NA NA
Tritium 0.40+/-0.24 <110 <110 <526 <210
Notes: (1) U = Analyzed, not detected.
(2) J = Present below detection limit.
(3) B = Present in blank.
(4) NA = Not analyzed.
(5) Blank space = results not reported.
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tank, and/or the material in the fence post hole abbve
detection limits. Of these compounds, TCA, TCE and MeCl
were analyzed for in monitoring well 44-86. The results
presented in Table VI indicate TCA was not detected in three
out of five samplings; TCE was not detected in five out of
five samplings; and MeCl was not analyzed for in three
samplings, and was not detected in one of the two remaining
samplings. In one sampling, TCA was found above the
detection limit but was more than one order of magnitude
lower than the proposed maximum contaminant 1éve1 (MCL) of
0.20 mg/1l. In a second sampling, TCA was found at a
concentration less than the analytical detection limit. 1In
one sample, MeCl was found at a concentration less than the
analytical detection limit, and was also found in a blank.
The remaining ground-water quality results are presented for
information purposes only and are not considered to indicate
impacts from the No. 4 tank. The presence of 1,1-
dichloroethene in one sample, perchloroethylene in five
- samples, and chloroform in one sample may be indicative of
a contamination source not associated with the No. 4 tank.
The presence of 2-butanone in one sample may be indicative

of laboratory contamination.
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3.4.3 Ground-Water Protection Standard

The highest of the following standards will be selected for
the ground-water protection standard if ground-water
monitoring at the Building 443 No. 4 fuel oil tank is

necessary:

. background concentrations,

. drinking water standards,

. proposed or draft drinking water standards,

. maximum contaminant levels, (MCLs) defined by the
Safe Drinking Water Act and its subsequent
amendments, and

. discharge limits as contained in the Rocky Flats

Plant Colorado Pollution Discharge Elimination
System (COPDES) permit.

COPDES limits are included because ground water and surface
water are interconnected at the site and it has been
determined that these concentrations are protective of human

health and the environment.

The highest of the above standards will be chosen since the
standards have all been developed to be protective of human
health and the environment and because some compounds can
exceed standards protective of human health and the

environment in natural background ground water.
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If well 44-86 consistently (for four quarters) indicates
contamination above the ground-water protection standard for
TCA, TCE, or MeCl, then this closure plan will be updated
within 30 days of that determination, and a ground-water
monitoring system, as discussed in Section 3.4.1, will be

installed.
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4.0 DECONTAMINATION OF EQUIPMENT

4.1 Introduction

As required by 6 CCR 1007-3, Sections 265.112(b)(4) and
265.114, construction equipment used during removal of the
No. 4 tank or contaminated soils will be decontaminated.
Auxiliary equipment associated with the No. 4 tank will also
be decontaminated. ﬁecontamination will involve the

procedures described in the following section.

4.2 Decontamination Procedures

All construction equipment involved with removing
contaminated soils or the No. 4 tank will be scraped or
brushed to remove chunks of soil or debris whenever the
equipment leaves the excavation area. The area used for
scraping or brushing will be raked and/or swept to collect
all removed material. The collected material will initially
be handled as a hazardous waste. A representative sample of
this waste will be obtained and analyzed and the material
handled appropriately based on the results of this analysis.

If this waste qualifies as a hazardous waste, it will be
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shipped off-site to an approved treatment or disposal

facility.

At the end of all closure activities, all construction
equipment that came into contact with contamihated
materials, and all auxiliary equipment associated with the
No. 4 tank are anticipated to be decontaminated in the
Building 889 decontamination facility. This facility is
currently equipped to decontaminate up to moderately sized
construction equipment. The facility is planned to be
enlarged by January 1989 to accommodate large construction

equipment.

The decontamination system expected to be used is expected
to heat water to approximately 350°F at 250 psig pressure.
The super-heated, high-pressure streamvwill be sprayed on
the contaminated surface through a series of nozzles
incorporated into the vacuum/spray cleaning head. The exact
equipment used for decontamination will vary depending on
procurement of capital equipment. The equipment used will
provide for adequate decontamination of the construction
equipment. Rinse water from the facility will be collected
in a series of underdrains and transferred to Building 374

for process waste treatment.
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4.3 Auxiliary Equipment

As discussed in Section 1.4, the only auxiliary equipment
associated with the No. 4 tank consists of a centrifugal
pump connected to the tank and lines and a heater located

inside the tank.

4.4 Construction Equipment Used During Closure

Construction equipment to be used during closure may include
backhoes, front-end loaders, small front end loaders, soil
compactors and water trucks. If large quantities of soil
are to be removed, additional equipment, such as haul trucks
and scrapers, may be used. Additional equipment may be used

during closure, if necessary.
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5.0 GROUND-WATER MONITORING

If portions of the No. 4 tank are closed with contaminated
system components, soils or ground water remaining in place,
those portions must meet the post-closure care requirements
that apply to land disposal facilities (6 CCR 1007-3,
Section 265.310) as specified in 6 CCR 1607-3,
Section 265.197(b). Post-closure care for land dispoéal'
facilities requires ground-water monitoring as specified in
6 CCR 265.90 et seq. The Building 443 No. 4 fuel oil tank
is anticipated to be closed with no wastes or contaminated
soil remaining. The quality of ground water in the vicinity
.of the No. 4 tank will be evaluated as discussed in Section
3.4. Section 3.4 presents information regarding the
locations of the point of compliance, an upgradient well and
three downgradient wells. If ground-water monitoring is
required, an amended closure plan will be submitted. The
amended plan will address, in part, the number, locations
and depths of wells to be used;'the frequency of sampling,
the parameters for which analyses will be conducted; the
procedures for monitoring and sampling; and maintenance of

the monitoring equipment.
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6.0 CLOSURE CERTIFICATION

6.1 Certification Requirements

Closure certification requirements are outlined in 6 CCR
1007-3, Section 265.115 and 40 CFR 265.115:

"When closure is completed, the owner or operator must
submit to the (Department of Health/Regional
Administrator) certification both by the owner or
operator and by an independent registered professional
engineer that the facility has been closed 1in
accordance with the specifications in the approved
closure plan."

Certification by an independent registered professional

engineer does not guarantee the adequacy of the closure

procedures and does not necessarily involve detailed testing
and analyses. It implies that, based on periodic facility
inspections, closure has been completed in accordance with
the specifications in the approved closure plan (U.S.

Environmental Protection Agency, 1981).

6.2 Activities Requiring Inspections by a Registered
Professional Engineer '

Closure activities will be determined based upon the

information obtained from the characterization of the
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adjacent soil. Closure activities requiring inspections by
an independent registered professional engineer in order to
meet closure requirements of 6 CCR 1007-3, Section 265.115
will be selected following soil characterization. Closure
activities requiring inspections will include:

. soil characterization review;

. evaluation of remaining wastes in the tank and
lines and removal, if present;

. removal of the tank and associated lines; and

. removal of adjacent soil, if necessary.

Observation of so0il sampling activities will not be
conducted by the engineer certifying closure. However,
detailed records of all field work, signed by the field
personnel, will be maintained and be made available to the

certifying engineer.

6.3 Anticipated Schedule of Inspections by a Reglstered
Professional Engineer

An independent registered professional engineer will
periodically review the closure operations when finalized in
order that a final certification of closure can be developed
which states that the closure has been carried out according

to the plan. The engineer will obtain and review the
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results of chemical testing which provide a record of the
progress and effectiveness of the implemented closure plan.
Any deviations from the closure plan and their resolutions
will be documented by the engineer performing the closure

certification.

The independent registered professional engineer and the
owner will, at the end of closure, inspect the site and
certify that the closure plan was carried out as described.
Prior to final certification, deficiencies noted by the
engineer will be corrected. When deficiencies have been
corrected, the engineer will issue a written report to the
regulatory agencies certifying that the facility has been
closed according to this closure document. The
certification of closure, signed by the owner and the
independent registered professional engineer, will be mailed
to the CDH within 60 days after completing closure of this

unit.
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7.0 SITE SECURITY

The existing security measures at the Rocky Flats plant

include:

. a three-strand barbed wire cattle fence
surrounding the facility (Figure 1) posted to
identify the land as a government reservation/
restricted area,

. a fence surrounding and armed guards posted 24
hours per day at two gates to the controlled area
of the facility (Figure 1),

. a 6-foot high chain link fence topped by 2 feet of

three-strand barbed wire surrounding and guards
posted 24 hours per day at gates to the perimeter

‘ ' security zone (PS2),

. guards patrolling the controlled area and PSZ 24
hours per day, and

. surveillance by security cameras 24 hours per day.

The existing security measures are sufficient to meet the

regquirements of 6 CCR 1007.3, Section 265.14.

The existing fences and gates are operated and maintained by
the U.S. Department of Energy. Maintenance requirements
will be performed by U.S. Department of Energy, regardless

of the activities at the Building 443 No. 4 fuel oil tank.
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‘l Rockwell International ANALYTICAL REPORT

North American Space Operations

Rocky Fiats Plant
P.O. Box 464
‘ Golden, Colorado 80402-0464
C. T. ILLSLEY Account No. Date 3.26-86 Lab. No.
EA&C
T4528 C. M. MOYNIHAN

Reported by

Sample Description

Approved @ ’2 [ g .

Gas Chromatographic Analysis of 0il and Water Samples

Analysis Resuits

Gas chromatographic analysis of oil and water samples for volatile organic
compounds indicates the presence of 1,1,1 trichlorothane (TCA)} and
trichloroethylene (TCE). Quantitation was calculated by an external standard

method.

Lab No. Location TCA TCE

86007560  Water Comp. 0i1 Tank  10.7 ppm + 20 Trace (>10 ppb)
86007561 Water Comp. 031 Tank 27.5 ppm + 20 25 ppb + 20
86007562  Comp. 0il1 Tank #4 58.0 ppm + 20 0

86007563  Comp. 0il1 Tank #4 65.0 ppm + 20 0

RF28950(6/85)PPQC4-7.3




Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

March 26, 1986
Page 1 of 2

Mr. Chuck I1l1sley
Rockwell International
Rocky Flats Plant

P.0. Box 464

Golden, CO 80402-0464

RE: 8890-21539-2
Date Samples Rec'd 3-12-86

REPORT OF ANALYSIS

ALR Designation 8890-21539-2~-1
Sponsor Designation Comp. 011
Tank No. 4
3-11-86

Determination: mg/L

GC/MS VOLATILE ORGANICS:

Chloromethane <5
Bromomethane <5
Vinyl chloride <5
Chloroethane <5
Methylene chloride 140
Acrolein <5
Acrylonitrile <5
Trichlorofluoromethane <5
1,1-Dichloroethene <5
1,1-Dichloroethane <5
t-1,2-Dichloroethene <5
Chloroform <5
1,2-Dichloroethane <5
1,1,1-Trichloroethane 17000
Carbon tetrachloride <5
Bromodichloromethane <5
1,2-Dichloropropane <5
c-1,3-Dichloropropene <5
Trichloroethene <5
Benzene <5
Dibromochtoromethane <5
1,1,2-Trichloroethane <5
t-1,3-Dichloropropene <5

2-Chloroethylvinyl ether <5

8890-21539-2-2
Water - Comp.
0i1
3-12-86

<5
<5
<5
<5

25
<5
<5

17

<5
<5
<5
<5

<5
40

<5

<5

<5
<5
<5
<5

<5
<5
<5
<5




Accu-Labs Research, Inc.

March 26, 1986
Page 2 of 2

Mr. Chuck IT1lsley
Rockwell International

RE: 8890-21539-2
Date Samples Rec'd 3-12-86

REPORT OF ANALYSIS

ALR Designation 8890-21539-2-1 8890-21539-2-2
Sponsor Designation Comp. 011 Water - Comp.
Tank No. 4 0il
3-11-86 3-12-86

Determination: mg/L

Bromoform <5 <5
1,1,2,2-Tetrachloroethane <5 <5
Tetrachloroethene <5 <5
Toluene <5 <5
Chlorobenzene <5 <5

Ethyl benzene <5 <5

These samples are scheduled to be disposed of 30 days after the date of this

report.
/‘é%gii %Qngfi:@QJsz¥f;
Chris Shugarts
Organics Chemlstry

CS/dh

CLLL// Supervisor




Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge. Colorado 80033
(303) 423-2766

March 27, 1986
Page 1 of 2

Mr. Chuck I11sley
Rockwell International
Rocky Flats Plant

P.0. Box 464

_Golden, CO 80402-0464

RE: 8890-21526-2
Date Samples Rec'd 3-10-86

REPORT OF ANALYSIS

ALR Designation 8890-21526-2-1 8890-21526-2-2
Sponsor Designation No. 6 Fuel 0il Comp. 0il g}%crn o
3-10-86 3~-10-86 &IWe posr ho\e)

Determination: mg/L

GC/MS VOLATILE ORGANICS:

. Chloromethane <0.5 <5

Bromomethane <0.5 <5
Vinyl chloride <0.5 A <5
Chloroethane <0.5 <5
Methylene chloride <0.5 14
Acrolein <0.5 <5
Acryionitrile <0.5 <5
Trichlorofluaoromethane <0.5 29
1,1-Dichloroethene ' <0.5 <5
1,1-Dichloroethane 1.0 <5
t-1,2-Dichloroethene <0.5 <5
. Chloroform <0.5 <5
1,2-Dichloroethane <0.5 <5
1,1,1-Trichloroethane <0.5 32
Carbon tetrachloride <0.5 <5
Bromodichloromethane <0.5 <5
1,2-Dichloropropane <0.5 <5
¢-1,3-Dichloropropene <0.5 <5
Trichloroethene <0.5 <5
Benzene <0.5 <5
Dibromochloromethane <0.5 <5
1,1,2-Trichloroethane <0.5 <5
t-1,3-Dichloropropene <0.5 <5

2-Chloroethylvinyl ether <0.5 <5




Accu-Labs Research, Inc.

March 27, 1986
Page 2 of 2

Mr. Chuck Il1lsley
Rockwell International

RE: 8890-21526-2
Date Samples Rec'd 3-10-86

REPORT OF ANALYSIS

ALR Designation 8890-21526-2-1 8890-21526-2-2
Sponsor Designation No. 6 Fuel 0il Comp. 0il
3-10-86 3-10-86

Determination: mg/L

Bromoform <0.5 <5
1,1,2,2-Tetrachloroethane <0.5 <5
Tetrachloroethene <0.5 <5
Toluene 8.1 <5
Chlorobenzene <0.5 <5
Ethyl benzene 3.5 <5

These samples are scheduled to be disposed of 30 days after the date of this

| . S,

Chris SHugarts J
Organics Chemistry

CS/dhCUk/ Supervisor
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1.0 INTRODUCTION

Sampling methods used to collect hazardous wastes at the Rocky
Flats Plant comply with those described in Appendix I of 6 CCR
261 (40 CFR 261). Methods were chosen for their ease in the
collection of a representative sample, 6 CCR 264.13(b)(3) (40 CFR
264.13(b) (13)). ‘Sampling location, matrix, container type and
size, and acceésibility were taken into consideration when

assigning a sample method.

This appendix details sample collection methods, sample handling

and documentation, and sample shipment.

2.0 SAMPLING_PLAN

2.2 Sampling Methodology
This section presents a discussion of the general sampling

procedures for a variety of waste management units.

2.2.1 Containers

The term container is used here as self-supporting receptacles
designed for tramnsporting materials. This includes drums and
other mobile receptacles as opposed to stationary tanks. EPA &

State regulations.

The method of sampling varies for containers depending on degree

of access to the waste. Ideally, several samples will taken from

C-2-1
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locations displaced both vertically and horizontally throughout
the container. Open top containers are sampled by the three
dimensional random sampling method. Closed containers with bungs
or restricted openings are sampled by the two dimensional
sampling method. If the container is found to have a multi-phase

liquid in it, each phase is sampled separately.

Access to the container is unlimited in bags, cardboard drums,
and open-heéded steel drums. Two-dimensional random sampling is
used in this case for liquids, slurries, sludges, and solids from
powders to granules. This method involves dividing the top
surface of the waste into a grid, selecting grid sections using
random number tables, and sampling each selected grid point along
the entire vertical profile of the waste. The surface of the
container is divided into at least four equal areas. The grids
on the surface are numbered from left to right, north to south

when facing in a northward direction.

Open containers with non-granular larger solids such as Kimwipes
and rags, are sampled using a three dimensional random sampling
strategy. ‘The surface of the waste is divided into a grid as in
two dimensional ramdom sampling. The height of the container is
divided into at least two imaginary levels from top to bottom.
Specific levels ang grid locations are then selected for sampling
using a random number table. Samples are taken in this manner

until the specified sample volume has been collected.
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Containers with small openings, such as drums with bungs, limit
sampling to the vertical plane. In this case a sample is taken
of the entire vertical profile of the waste at the point where
access 1is allowed. Samples collected from these containers is

representative if the waste is horizontally homogeneous.

3.2.2 Tanks

Tanks are considered to be immobile waste containers and include
above-ground and subsurface tanks and sumps (EPA and State
regulations). The obstacles encountered in obtaining a
representative_sample from a tank are similar to those discussed

above in container sampling.

If the tank is open, the most representative set of ‘samples is
obtained using the three dimensional random sampling strategy
described in Section 3.2.1. However, if it 1is known that
vertical compositing yields a representative sample, two

dimensional random sampling is adequate.

Some tanks, such as very large open tanks or closed tanks, cannot
be sampled by the simple random sampling methods because access
restricts sampling to a portion of the tank. Where this is the
case, sufficient samples are taken where physical constraints
allow to address any vertical heterogeneity of waste components
in the tank. This may be accomplished by composite sampling

from the outlet port of the tank as the tank is being emptied.
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The sampling devices used for tank sampling vary with the size of
the tank. Sampling equipment is discussed more fully in Section

3.2.

2.2.3 Process Streams

Solid or 1liquid waste samples'are collected from the process
stream prior to containerization if they are combined with other
waste streams in the container or tank. In this case, a grab
sample is taken by immersion or scooping the waste at one point
in time. Sampling at more than one point in time is only

conducted if process operations vary considerably over time.

. 2.2.4 Waste Piles

Waste accessibility, usually a function of pile size, is an
important consideration in selecfing a sampling methodology for
waste piles. A smaller pile that is not homogeneous or that
contains an unknown is sampled using the three dimensional simple

random sampling method.

2.3 Sampling Equipment

This section describes general items needed for sampling and
specific EPA approved equipment for sampling a number of waste
types. A general guide to the sampling equipment to be used for
each Qaste type is presented in Table C-2-1. Sampling

. methodologies and equipment may vary from the guide if those

-
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TABLE C-2-7

MATRIX SPECIFIC SAMPLE METHODS

MATRIX ABBREVIATIONS SAMPLE METHOD
Aqueous agqu bailer, coliwasa, dipper, pour, pump,
thief, weighted bottle
Liquid lig bailer, coliwasa, dipper, pour, pump,
: thief, weighted bottle
0il oil coliwasa, dipper, pour, pump, scoop,
thief
Sludge slu scoop, shovel
Solid sol grab (hand, tongs, tweezers),
scoop, tin snips
’ CONTAINMENT SAMPLE METHOD
Drum coliwasa, thief
Tank bailer, coliwasa, dipper, weighted
bottle
Process Stream or Pipe dipper
Waste Pile scoop, shovel
Bottle pour

C-2-5
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proposed are impractical. The decision to vary from these
recommended methods is made by the on-site project manager or

building supervisor.

2.2.1 General Items

General equipment is needed during a sampling event to record and
document sampling information, properly preserve samples, and
decontaminate the outside surface of sample bottles and

equipment.

These items include:

- logbook, ink pens;

- watch;

- sample containers/labels;

- sample preservatives;

- stainless steel bucket for compositing during random
sampling;

- polyethylene sheeting;

- paper towels;

- HPLC/distilled water:;

- pH meter/buffer solutions:

- beaker for field measurements;

- plastic squeeze bottles for decontamination of
instrument probes;

- coolers with ice;

- wash bucket:

- rinse bucket;

- alkaline detergent;

- brushes;

- plastic trash bags;

- methanol ;

- tap water; and

- distilled water.

3.3.2 Composite Liquid Waste Sampler (coliwasa)

The coliwasa is used to sample liquids or slurries contained in

drums, shallow tamks, pits and similar containers. It consists

C-2-6
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of a tube equipped with an end closure that can be opened while
the tube is submerged in the material to be sampled. A diagram

of the sampler is shown in Figure 2.3.

The procedure for sampling using a coliwasa is as follows:

1. Adjust sampler's locking mechanism to ensure the stopper
provides a tight closure. Open sampler by placing
stopper rod handle in the T-position and pushing the rod
down until the handle sits against the sampler's locking
block.

2. Slowly lower the sampler into the waste at a rate that
permits the 1level of liquid inside and outside the
sampler to remain the same. If the level of waste in
the sampler tube is lower inside than outside, the
sampling rate is too fast and will produce a
nonrepresentative sample.

3. When the sampler hits the bottom of the waste container,
push sampler tube down to close and lock the stopper by
turning the T-handle until it is upright and one end
rests on the locking block.

4. Withdraw coliwasa from waste and wipe the outside with a
disposable cloth or rag.

Limitations of the coliwasa include difficulty in decontamination
and a prohibition on using the glass coliwassa to sample 1liquids

that contain hydrofluoric acid.

A modification to the coliwasa described consists of a hollow
glass tube with a glass insert tube that acts like a stopper.
This coliwasa operates in a similar manner, where the glass
insert can be lifted off the bottom of the tube when submerged in
the material to be sampled. The advantage to this type of
coliwasa is that it is disposable, which eliminates the

possibility of cross contamination.

C-2-7
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FIGURE 2.3

COMPOSITE LIQUID WASTE SAMPLER

" T-Handle

" Locking
" quck " _

¢—=310pper

‘ SAMPLING POSITION CLOSE POSITION

C-2-8
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2.2.3 Drum Thief

A drum thief consists of a hollow glass tube that can be used to
sample liquids in drums and shallow tanks. A thief operates on a
principle similar to a coliwasa. The procedure for sampling is
as follows:

1. Lower the sampler slowly into the waste so that the
level of liquid inside the tube remains the same as the
level in the waste receptacle.

2. When the sampler touches the bottom of the container,
place a thumb or stopper over the top of the tube to

seal.

3. Withdraw the thief from the waste and wipe the outside
with a disposable cloth or rag.

4. Place the bottom of the thief in the sample container
and release the seal so that the waste in the thief
flows intp the sample bottle.

Like the coliwasa, a glass thief cannot be used to sample liquids
that contain hydrofluoric acid. One advantagé of the glass thief
is that it is disposable which eliminates the possibility of

cross contaminatiosn.

2.2.4 Teflon Bailer

A Teflon bailer is useful in sampling deep tanks or sumps at
depth. The sampling methodology involves slowly lowering the
bailer to the desired depth, then raising the bailer and
collecting the sampler. Teflon is a fairly nonreactive material
and can be used t» sample organic and inorganic 1liquids. The
bailer would not be effective for sampling slurries or very

viscous liquids.

C-2-9
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2.2.5 Weighted Bottle
This sampler consists of a glass or plastic bottle, sinker,
stopper, and a lime that is used to lower, open, and raise the
bottle. The procedure to be used is as follows:

1. Assemble weighted bottle sampler.

2. Lower the sampler to directed depth and pull out the
bottle stopper by jerking the line.

3. Allow bottle to fill completely as evidenced by
cessation of air bubbles.

4. Raise sampler, cap, and wipe off with a disposable
cloth. Tbe bottle can serve as a sample container.

Prior to sampling using the weighted bottle, the wastes must be

characterized enough to ensure that the waste will not corrode

the sinker, bottle holder, or line.

2.2.6 Dipper or ladle

A dipper consists of a glass or plastic beaker on the end of a
metal or plastic pole that is used as the handle. The dipper
will be used to sample liquids and slurries in tanks that cannot

be sampled using any of the previous methods.

The ladle is similar to the dipper, with a shorter handle. It
will be used to sample more shallow process tanks and machine

reservoirs The procedure for using either device is as follows:

1. Assemble dipper or ladle by placing beaker in clamp and
fastening shut.

C-2-10
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2. Turn the device so the mouth of the beaker faces down
and insert into waste material. Turn beaker right side
up when dipper is at desired depth. Allow beaker to
fill completely as shown by the cessation of air
bubbles.

3. Raise dipper or ladle and transfer sample to container.

Guidelines to be msed in dipper and ladle sampling include not
using a nonfluorocarbon plastic beaker to sample wastes con-
taining organic material and not using a dipper with a glass
beaker to sample wastes with a high pH or wastes that contain

hydrofluoric acid.

2.2.7 Scoop

Scoops and shovels are used to sample granular or powdered
material in bins, shallow containers, and sludges. Sampling with
a scoop involves obtaining a full cross section of the waste

material.

2.2.8 Pour
Wastes contained in bottles, glass or polyethylene, are poured
directly into sample collection containers. Depending on "mouth"

size of the bottle a funnel may be necessary.

2.3 Equipment Decontamination
Equipment is decontaminated after each use to minimize cross
contamination between samples. A decontamination station is set

up outside of a lmilding prior to beginning sampling in that

C-2-11




C07890010526 Date: December 15, 1987
Revision No. 1
Appendix C

building. Polyethylene sheeting forms the base of the
decontamination area, which includes a detergent wash, tap water
rinse, methanol rinse, distilled water rinse, and drying area.
The equipment 1is washed by brush with an alkaline detergent,
rinsed with tap water, rinsed with methanol,' rinsed with

‘distilled water, and dried with paper towels. Spent

~decontamination solutions and rinse waters are containerized and

stored at the Rocky Flats site. The waste solutions are treated
onsite by Rockwell in their process waste system. The paper
towels used for drying decontaminated equipment are disposed of
with the sanitary trash onsite. Appropriate disposal of the
solutions are determined after review of the sample analysis

data.

3.0 SAMPLE HANDLING AND DOCUMENTATION
This section describes procedures for sample handling and docu-
mentation from sample collection through receipt by the 1labora-
tory. Involved are discussions on:

1. Sample tracking system;

2. Organizational structure for sample documentation;

3. Sample identification and collection; and,

4. Documentation and chain-of-custody.

3.1 Sample Tracking System

A computerized system has been developed that provides complete
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documentation of sample custody from sample collection through
receipt of the samples by the laboratory. The system is capable
of 1logging daily receipt of samples, recording field details on

individual samples, and chain-of-custody.

3.2 Organizatiomal Structure for Sample Documentation

On a daily basis the Sample Coordinator determines the number and
location of samples to be collected for that date and assigns
these tasks and sample numbers to the field sampling crew. The
Sample Coordinator specifys proper sampling devices, sample
container types, and preservation methods consistent with the

analysis plan for the project.

The field sampling crew leader is responsible for recording
sampling activities in detail in a field logbook and maintaining
custody of the samples until they are packaged for off-site
shipment or delivered to the on-site laboratory for extraction or
analysis. Lab personnel enter data into the computer tracking
system from the field logbooks at the end of each day. The
sampling crew leaier and lab personnel review data input and data
reports for acc@racy prior to packaging and shipping samples.
Off-site shipping records are recorded by the 1lab personnel

entering data whem necessary.

3.3 Sample Collection, Decontamination, and Identification

Sample collection follows the methods and procedures described in
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Section 3. The specific methods and equipment used are different
for each type of sample collected. These methods are subject
to change if additional information on the waste streams or
possible sampling access becomes available. The decision to
change sampling methods or analyses is made by the Sample

Coordinator or field crew leader.

To protect sampling and laboratory personnel .from potential
exposure to possible hazardous or radioactive contaminants, all
samples are decontaminated prior to packaging. After each sample
is collected, sample containers are washed on the exterior with a
detergent, rinsed with tap water, and dried with paper towels.
Decontamination solutions and rinse waters are containerized and
stored with the eguipment decontamination solutions. These solu-

tions are disposed by Rockwell International in the process waste

treatment system.

The data and time of collection and the sampler's initials are be

entered on a preprinted bottle label that contains the following

information:
1. The site name;
2. A unique sample identification number:
3. Laboratory destination;
4. Matrix:
5. Analyses requested; and

6. Time of sample collection.
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All of this information is entered into the sampler's notebook,

along with the chain of custody number.

3.4 Radiological Screening of Samples

Samples from uranium buildings are screened for depleted uranium
content. Samples from the PSZ area are screened for plutonium
and americium content. The screening is performed prior to
moving the samples from the point of generation, if the content
is expected to be high,'or prior to the samples being received at
the 1laboratory. A small vial containing 30-50 ml of the sample
is analyzed using a lithium drifted silicone detector [SI(Li)]
and a multichanmel analyzer. The plutonium concentration is
determined from the 17.2 keV 1 x-ray photo-peak. The americium
concentration is determined from the 50 keV photo-peak. Uranium
concentrations are determined using either a pancake Geiger-

Mueller detector and scaler or from the 16.2 keV Thorium L x-ray

photo-peak on the Si(Li) system.

3.5 Documentatien and Chain-of-Custody
Field notebooks provide the means for recording and documenting
all data collectimg activities performed at a site. As such, en-

tries 1is as descriptive and detailed as possible, so that a
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particular situation may be reconstructed without reliance on the

collector's memory.

Field notebooks are bound, with consecutively numbered pages.

Each notebook is identified by a number assigned by the project

manager.

The cover of the motebook contains the following information:
o Person or organization to whom the book is assigned;
0 Book number:
o Project name;
o Start date; and,

o End date.

. At the beginning of the field investigation entry, the following
information is recorded:
o The date and start time;
o All field personnel present;
o Level of personal protection used on-site; and,

o The signature of the person making the entry.

All field measurements made and a description of the samples
collected is recorded. All entries are made in pen; no erasures
is permitted. If an incorrect entry is made, the data is crossed
out with a single strike mark and initialed. Entries are
organized into easily understandable tables where possible. Any

significant observations is also be recorded.
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At each station where a sample is collected or a measurement
made, a detailed description of the location of the stations is
recorded. All equipment used to make measurements 1is also
identified by preassigned equipment numbers and calibration of
that equipment decumented. All equipment is calibrated per the
equipment instructions. The equipment used to collect samples is

noted, along with other information related to the sample effort,

such as:
o The time of sampling;
o Sample description;
o Detailed information on the sampling procedure used;

0 Number and volume of containers.

Sample numbers are assigned prior to sampling. Duplicates, which

receive separate sample number, are noted under sample

description.

The day before sample collection, the Sample Coordinator or his
designee contacts the data management person at the on-site 1lab
and lists the samples to be taken the following day. The
sampling crew arrives at the on-site lab the morning of the
sampling and picks up bottles, bottle labels, and a chain of
custody form listimg the samples to be collected that day. The
bottle labels are affixed to the sample bottles after sample
collection and decontamination of the outside of the bottles.

Any changes in samples collected or analyses to be run are
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indicated on the chain-of-custody form in the field. All changes

are initiated by a sampling team member.

After collection, the samples are delivered to the on-site
laboratory trailers by sampling personnel and logged into the
computer tracking system by laboratory personnel. - The field
sampling crew leader and laboratory personnel also input
pertinent field information for unique samples into the tracking
system. Both of the duplicate chain-of-custody records are
signed by the field sampling crew leader. The original custody
record 1is maintaimed at the on-site laboratory. The duplicate
custody record is bound in a permanent binder and kept in the

‘ Sample Coordinator®s office onsite.

3.6 Packaging, Mzrking, Labeling for Off-Site Shipping

Samples destined for off-site shipment are prepared in accordance
with U.S.D.0.T. regulations. All samples collected during the
sampling program are considered hazardous materials samples and

are handled accordingly.

If the material in the sample is known or can be accurately
identified, it is packaged, marked, 1labeled, and shipped
according to the specific instructions for that material, as
detailed in the ¥.S.D.0.T. Hazardous Materials Table 49 CFR

172.101.

‘For samples of bazardous substances of unknown content, the
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appropriate transportation category is selected through a process
of elimination from the attached Table C-2-2. While it is
probable that most unknown hazardous materials samples collected
will not contain radioactive materials or "Poison A" materials,
it 1is essential that the following gradiént _hierarchy be

considered.

If radiation survey instruments demonstrate, or reasonable
probability exists, that the unknown hazardous sample is
radiocactive, the appropriate U.S.D.0.T. shipping regulations for
"radioactive materials" must be followed. If radioactive
material is eliminated, it must then be considered that the
sample contains "Poison A" materials. U.S.D.0O.T. defines "Poison
A" as an extremely dangerous poisonous gas or liquid or such a
nature that a very small amount of gas, or vapor of the 1liquid,
is dangerous to life. Most "Poison A" materials are gases and
would not be found in glass or drum-like containers. Based upon
information available, a judgment must be made whether a sample

from a closed container is a “Poison A."™

If "Poison A" is eliminated as a shipment category, the next two
classifications are "flammable" or "nonflammable" gases. Since
an open container is not expected to contain a significant amount
of gas, "flammable liquid" is the next applicable category. With
the elimination of "radioactive materials", "Poison A",

"flammable gas", and "nonflammable gas", the sample can be
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\ TABLE C-2-2

U.S.D.0.T. HAZARDOUS MATERIALS CLASSIFICATION (40 CFR 173.2)
LISTED IN ORDER TO DESCENDING HAZARD

1. Radioactive ¥aterial
| 2. Poison A‘

? 3. Flammable Gas

\ 4. Nonflammable Gas

| 5. Flammable Liguid

; 6. Oxidizer

7. Flammable Solid

i 8. Corrosive Material (Liquid)
‘ . 9. Poison B
‘ 10. Corrosive Material (Solid)

11. Irritating Material

12. Combustible 1liquid (in containers having capacities exceed-
ing 110 gallons)

13. ORM-B (other requlated materials - Series B)
14. ORM-A (other regulated materials - Series 3)

15. Combustible Liquid (in containers having capacities of 110
gallons or less)

l6. ORM-E (other regqulated materials - Series E)
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classified as "flammable liquid" and shipped accc

H

dingly. These
procedures also suffice for shipping any other samples classified

below flammable liguids in the U.S.D.O.T. classification table.

(
For samples containing unknown material, other classifications
listed below flammable liquid are generally not considered. In
order to eliminate classifications which appear below flammable
liquid, a flashpoint test is required. Flashpoint testing is

impractical and possibly dangerous.

Thus, unless the sample is known absolutely to be a material or
have a classification which is classified below flammable liquid,

it is considered a flammable liquid and shipped as such.

Applying the wo:ﬁ "flammable liquid" to a sample does not
necessarily mean that it is in fact flammable or liquid. Rather,
it prescribes the class of packaging to be used pursuant to
U.S.D.0.T. regulations. This 1is permitted under CFR Part
172.402h. As a matter of practice, all hazardous samples are
shipped as flammable liguids unless a higher hazardous materials

classification applies.

The following instructions shall apply for shipment of a
flammable liquid by cargo carrying aircraft, rail car, or other

common carrier.

- Collect the sample in a glass or polyethylene container
no larger than 16 fluid ounces with a nonmetallic,
Teflon~lined screw cap. To prevent leakage, fill the
container mo more than 90 percent full. If an air space
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in the sample container would affect sample integrity
(for example, the case of a VOA vial), place that con-
tainer im a second container to meet the 90 percent
requirement.

Seal the container and place in a 2-mil thick or thicker
polyethylene bag, one sample per bag. Seal the bag.

Place the sealed bag inside metal can and cushion it
with enouwgh noncombustible, absorbent material (vermicu-
lite, for example) between the bottom and sides of the
can and bag to prevent breakage and absorb 1leakage.
Pack one bag per can. Use clips, tape or other positive
means to secure can 1lid.

Place one or more metal cans into a strong outside
container such as a picnic cooler or a U.S.D.0.T. ap-
proved fiberboard box. Surround cans with
noncombustible, absorbent, cushioning material for sta-
bility daring transport. Total sample volume in the
picnic cpoler or fiberboard box shall not exceed ten
gallons. A separate air bill and shipping declaration
must be processed for each container or combination of
containers such that the total sample volume on any air
bill will not exceed ten gallons.

Include tke chain-of-custody record, properly executed,
in the outside container. ,

following instructions shall apply for 1land shipment of

sample by car or truck (not by common carrier).

The instructions above for flammable 1liquids shall
apply.

Sample containers are firmly secured such that they will
not bounce against sides of the vehicle during transit
or in the event of an accident.

Limit shipments to 1,000 pounds or less. Under 1,000
pounds, there are no placarding requirements [40 CFR
172.504(c)(1)].

Generally, in mariing and labeling of samples classifiedv as

flammable liquids, wse abbreviations only where specified.
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Place the followirg information on each paint can:

- Laboratory name and address.

- "Flammable Liquid, NOS UN1993." The designation "NOS"
means "not otherwise specified." Use an approved D.O.T.
label. :

- "Dangerous When Wet" must be used if the material is
water reactive.

Information placed on cans shall also be placed on at least one
side of the outside shipping containers. If labeling is placed
on more than one side, it must be affixed to all visible sides.
"Cargo Aircraft Only" must be used on all outside shipping
containers. Primt "Laboratory Samples" and "This End Up" or
"This Side Up" on top of the outside shipping container. Outside
containers must also contain the state "Inside packages comply
with prescribed specifications." Put upward pointing arrows on

all four sides of zontainers.

Shipping papers nust be provided for shipment of all samples
(including those 1land carried by rental or personal car). A
complete bill of lading and signed certification statement should
be included. The following information should be included on the
form in the order listed here:
- "Flammable Liquid, NOS UN1993."
- Net weight or net volume (weight or volume may be abbre-
viated) jmst before or just after "Flammable Liquid, NOS
UN1%93."
- "Limited fmantity" (or Ltd. Qty.).

- Further d@&scriptions such as "Laboratory Samples" are
allowed if they do not contradict required information.
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Urknown hazardous material samples classified as flammable
liquids or solids should be transported by rented or common
carrier truck, railroad, or express overnight package services.
They should not be transported by any passenger-carrying air

transport system.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

The Quality Assurance Manager (QAM) is responsible for ensuring
that the following procedures are implemented during the sampling

program.

4.1 Sample Collection for Quality Assurance

4.1.1 Trip Blanks

A full set of sample glassware an%#glastic containers are filled
with laboratory grade water prior to beginning sampling each day,
taken to the sampling site, and submitted for analysis for all
parameters listed for the samples collected that day. The pur-
pose of this sectim is to detect containment contributions from

the glassware, and/or plastic containers.

4.1.2 Field Blanks
Aqueous field blanks are prepared onsite each day sampling takes

place. The field blanks are prepared by pouring laboratory
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grade water through sampling equipment simulate collection of an
aqueous sample. Field blanks are collected, filtered,
containerized, preserved, decontaminated, and shipped as if they
were environmental samples. One field blank is prepared each day
for each liquid sample collection method used. Samples are ana-
lyzed for parameters in the Hazardous Substance List to screen

for cross contamination during sample collection and handling.

5.1.3 Duplicaie Samples

Ten percent (10%} of the waste stream samples collected are
sampled twice to provide duplicate samples. The Sample
Coordinator determines which waste streams will be sampled in
duplicate and assigns unique sample numbers to the duplicate sam-
ples. The duplicates are collected and handled as separate
samples, with decontamination of equipment between duplicates.
The duplicate are used as an indicator of the representativeness

of the sampling and procedure.

C-2-25




C07890010526 Date: December 15,
Revision No. 1
Appendix C

APPENDIX C-2-A
HAZARDOUS SUBSTANCE SAMPLES

Packaging, Marking, Labeling, and Shipping

1987




HAZARDOUS MATERIALS LABEL CHART

. Shapper must furnish and snach sopr

. VAR TeO OF MOYe NAISITUOUS

D.O.T. GENERAL GUIDELINES ON USE OF WARNING LABELS

ﬂowinonchmdMrmmnwmmmmwm%mw Tawe

49. CR_Sec. 172.400)

. lmmlmummmmmmaMmm.mdmncuA en. Clans A or R

e for each hazard. (Ret. Tite 49, OFR. Sec. 172.402(8)

mmmmnunowmmmmmummn.mmmdmmmuwhw

maserwi irvotved. (Ret Title 49, CFR. Sex 172.4044a))

mmmmmmmuwmmmmdmm. (Mef. Tate 49. CFR, Sec. 172.402M1).

wmmum»owmmlmsmMnMIE-1ndmwumnwm.fmmm

”mmdwmmu.l.nwnw“ﬁmdmcm'(lsm’m“ucom(w“

Dengarous Goods Code ™) (Ret. Tate 49.TFR. Sec. 172.40V).

hooCIrve Materiais. the peckage fum be

HAZARDOUS MATERIALS PACKAGE MARKINGS

OoRM-3 oS3 NP BRY oM CRu-D ORM-D-AR otm-d

SAMPLE PACKAGE MARKING

SCapymptn M98 § Athbad By L L SMALER b ABMOOATEL, 00T
Nowh. Wisnnes 54006 & 4)q 7E3- BB .
“n it of % Ouisies eug Sonme”




SIGPPERS DECLARATION FOR DANGEROUS GOO0S

®...

bo handed to the coersior

SO  pergon Shippieg Samples
Air Weybill No.
Address of Shipper (Federal Express Airbill Neo.)
Page of Pages
Shipper's Refersnce Number (Work Order No.)
fopwonan
Consignes
Person and Address of Ladb
Receiving Samples
Two completed and signed copiss of this Declaration must WARNING

Airpont of Departure
(City Shipping From)

oo s'wssn®

Fellure to comply in all respects with the appiicable
Cangerous Goods Reguistions may be In bresch of
the appiicable lsw, subject o legal penaities. This
Oeclarstion must not, In any circumstances, be
completed and/or signed by s consolidator, »
forwarder or an IATA cargo agent.

Airpon of Destination: City Siipping To

A—

NATURE AND QUANTITY OF DANGEROUS GOOODS

Dangerous Goods Identification

..'"-"""

Flamable Liquid

Proper Shipping tume Claes o Divesme :: ' Quoseay snd type of pockmy oy Asthormane
Flmble Liquid. UN1993 i 1 Cooler at (Cooler 5173.1!f8

! Capacity) gallons

ey I.II”""J'.

|

ttatsonal Government

Bumbers
§Cargo Aircraft Limited Quantity
{ Only : :
H i
Adcitional Handiing information '
- 172.‘0& -

This shipment progorsd sccarfing ta: IF 45CRR () IATA Rogutatioas [ 16AD Reguistions

l | hereby declare that the castents of this consignment are fully and | Name/Title of Signatory
(Nane, Title)

sccurately descrided above by proper shipping name and are classified,

packed, marked and lsbelled, and are in all respects In the proper

mmwn&mmmwmu
Reguistians.

Place and Dam '
(City Shipping From, Date)

(oo vonty by

STVLE FE3 LASELMASTEA, CHICAGO.IL. 60648




SIIPPER'S DECLARATION FOR DANGEROUS GOO0S

VTS, "”""”’A..l"

o,

[
A

e handed to the cpersry

 Shepper
Alr Waytill No.
Person Shipping SCM (Full) (Pederal Express Airbil]l No.)
Address of Shipper Page of Pages
Shipper's Reference Number
comney (WoTk Order Number)
Consignes
Person and Address of Party
Receiving SCBA
Two compisted and signed capes of this Deciarstion must WARNING

TRANSPORT DETALS

Fallure to comply in all respects with the appiicable
Oangerous Goods Regulstions may be in bresch of

Alrport of Deperture

(City Shipping From)

the appiicable lsw, subject 10 legal penaltiss. This
Deciarstion must not, In any circumstances, be
completed and/or signed by s consolidstor, a
forwarder or an LATA cargo agent.

Adrport of Destination:  (City Shipping To)

MATURE AND QUANTITY OFDANGEROUS GOO0S

Shipment ? (ciaist non-eppiicatts)
— NON-RADIOACTIVE

Dangerous§oods Identification

Neationsl Government Regulsions.

\f 2 £

Prager Shippmy Neme Chas o Divesion ":': o Osascey snd type of parkmy ':-:u Aa-—-
bt
Alr, Compressed Nou~Flarmable ;th1002§ (# of) Cylinders 5173.30’;
Cas i | At 5,000 1lbs. z
Cargo Aircraft
iOnly
Adctional Handling informatiss i

This shisment pragarsd sccorfimge: (K 40cA (3 1ATA Reguiations [ 1€A0 Roguistinns

I horeby deciare that the camtents of this consignment are fully and | Name/Title of Signatory

sccurstely described abowve 2y proper shipping name and sre cisssified,
marked and labelid, and are in off respects In the proper

pecked,
mmmmmbmww'ﬁ' (City Shipping From, Date)

(Name, Title)
Place and Date

(v00 vaming stngy

e ———————————————————— ’
STV LE FEI _ABELMASTER, CHICAGE IL 60048




1

1‘.’"

SIPPERS DECLARATION FCR DANGEROUS GO00S

Shwpper _
Alr Waytill No.
Person Shipping OVA (Federal Express Afrbill No.)
Address of Shipper Page of Pages
Shipper's Reterence Number (Work Order Number)
fepmonald)
Consignes

Person and Address of Party
Receiving OVA

Two compisted and signed copiss of this Declaration must WARNING
e handed © the cperstor

T DETALS Fallure to comply in all respects with the appiicable
TRANSPORT 0T . Dangerous Goods Reguiations may be in bresch of
Thin shipmant is within the Airport ot Departure the applicabie lsw, subject 10 legal penaities. This

fmAasions prescrited for: (City Shipping From) Deciarstion must not, In any circumstances, be
e completed and/or signed by a consolidator, a
by Bo : forwarder or an IATA cargo agent.

R T30 s
S obwadl i
RGN ONLY

Airport of Destinaion:  (C4ty Shipping To)

NATURE AND QUANTITY OF BANGEROUS GOODS

Dangerous Goods identification

Bydrogen Flammable Gas UN1049 1 Cylinder at W:u.uow
i i 5,000 1bs.
{ Cargo Adrcraft |
i Only : See DOT Exempti
: Attached

.
- b

DOT Expeaption # DOZ-E-7607

This shipment presarsd sccarfing w: 18 49CA (] WATA Roguistions [ 16A0 Roguistions

1 hereby deciars that the ctents of this consignment are fully and | Name/Title of Signatory
sccurstely descrided above Iy proper shipping name and are cisssified, | (Nepe, Title)
pecked, marked and isbelief, and are In all respects In the proper | oo ong Dase .
cendition for transport by sir scording to the applicable intemational and (City Shipping From, Date)
fastional Government Reguisions. .
Signatnsre
w..“_.w (900 vaming showe)

"””I’II’[ “'I’""I’I

Y.

v £ FE LABELMASTER CNICAGE 1\ 80848




7 74

\

Legend

Flammable Liqud. NO S
(DOT Label)

Arrows Pouneng Cooler in
Upright Poshon

This Sude Up

Laboratory Addvess
Return. or Local Addvess
Flammable Ligud NO S
UN 1993

Same as 92

Oanger Cargo Awcrah Only
(OOT Labet)

Limited Quenaty

Custody Sesl (Opwonel)
Tape 10 Seal Cooler

SHIPPING CONTAINER LABEL PLACEMENT




C07890010526 Date: December 15, 1987
Revision No. 1
Appendix C

APPENDIX C-2-B

SHIPPING OF RADIOACTIVE MATERTALS

From: THE ZEALTH PHYSICS AND RADIOLOGICAL HANDBOOK
Bernard Schleien and Michael S. Terpilak
Nucleon Lectern Associates, Inc., 1984.




Shipping of Radicactive Materials

This chapter 1is intended to be a comprehensive guide to the more
prominent and basic regulatory requirements for the safe transportation of
radicactive materials. Information 1s included on the shippers’' require-
ments for limitation of activity content of packages, packaging, labeling,
shipping documentation and control of radiation and contamination,

Basic guidance also is included on the handling of transport incidents
and emergencies during the transport of radiocactive materials.

The tables and 1llustrations in this chapter are directed toward the
practical. The references listed in the bibliography are extensive, and
should be consalted for a more detailed discussion of the information {n
this chapter. A great deal of the basic information contained herein is
based on &8 Federal USDOT training publication which reviews the transport
regulations for radioactive material. (Pamphler "A Review of the DOT
Regulations for Transportation of Radicactive Material,” Revised Fall
1983)




Table 12.1 Regulatory Organizations And Sources

Statutory authority to regulate safety in the transport of radioactive
materials is vestef principally in two Federal Agencies ~-- the U.S. Deparc-
pent of Transportation (DOT) and the U.S. Nuclear Regulatory Commission
(NRC). The U.S. Pestal Service also has established rules for certain very
small mailable quaatities of radiocactive material. Pursuant to the Trans-
portation Safety At of 1974 ("Transportation Safety Act of 1974", as
amended, Public Law 93-633, 88 Stac. 2156, 49 USC 1808, Jan. 3, 1975) and
earlier legislation, (The Department of Transportation Act of October 15,
1967, Public Law B9.670 Stat. 937, 49 USC 1657) the DOT is the Federal agency
charged with the cverall responsibility to regulate shippers and carriers of
all types of hazardous materials in interstate and foreign commerce. Under
Tts authority of the Atomic Energy Act of 1954 ("The Atomic Energy Act of
1954," as amended, Public Law 83-703, 68 Stat. 919, 42-USC Chapter 23) and
the Energy Reorganization Act of 1974 ("Energy Reorganization Act of 1974,"
as amended, 42 USC $5841), the NRC regulates the use, possession and transfer
({ncluding transportation) of licensed byproduct, source and specisal nuclear

material.

In certain Agreement States*, the state regulates the use, possession
and intra-state transportation of byproduct and source materials licensed by
the state. Commor and contract carriers hovever are exempted from licensing
to the extent that they possess, transport or store licensed material
delivered by a licensee for transport. Because of the overlapping and dup~
licative authority to regulate transport of radiocactive materials, the NRC
and DOT have accomplished a written Memorandum of Understanding, ("Trans-
portation of Radizactive Materials; Memorandum of Understanding”, Federal
Register, (44 FR 38690), July 2, 1979), intended to avoid duplicative effort

and conflicts.

Table 12.1. Sources of Federal Regulations
Transportation of Radiocactive Materials

Title 49 Department of Transportation's Hazardous Materials Regulations, (49
CFR Part 100-77 "Hazardous Regulations" of the US Department of
Transportation, Revised as of Oct. 1)

Parts 190-177 and 178-179.

Main Headings

49 CFR 106 - Rulemaking Procedures

49 CFR 107 - Hazardous Materials Program Procedures

49 CFR 17] - General Information, Regulations and
Definitions

*States whith have entered into an agreement with the NRC pursuant to
Section 274 of the Atomic Energy Act of 1954, as amended, under which the NRC
has relinquished to such States the majority of its regulatory authority over
source, byproduct, and special nuclear materials in quantities not sufficient
to form a critical mass.




Table 12.1. Sources of Federal Regulations

Transportation of Radioactive Materials
(continued)

49
49

49
49
49
49
49

CFR

CFR

CFR
CER
CFR
CFR
CFR

172
7

174
175
176
177
178

Hazardous Materials Table and Bazardous
Materials Communications Regulations
Shippers-General Requirements for Shipments
and Packagings

Carriage by Rail

Carriage by Aircraft

Carriage by Vessel

Carriage by Public Highway

Shipping Container Specifications

Title 10 U.S. Nuclear Regulatory Commission (10 CFR Part 71, "Packaging and
Transportation of $adioactive Material."” Revised annually as of January 1)

10 CFR 7}

- Packaging and Transportation of Radiocactive Material

Title 39 Postal Service (US Postal Service Publication Fo. 6, Dec. 1975

"Radiocactive Material, as amended by US Postal
Bulletin, June 30, 1983, pages 2-5.)

Domestic Mail Manual, U.S. Postal Service Regulations, Part 124.
(Postal Begulations for Transport of Radioactive Matter are
published in U.S. Postal Service Publication #6, December 1975 and
in the T.S. Postal Manual and in the U.S. Postal Manual.)




Table 12.2 Definition of Radioactive Material

For purposes of transportation, radioactive materials having a specific
activity not exceceding twc nanocuries per gram (0.002 uCi/gm) are not subject
to regulation in transportation. This is, however, a "de minimus" level
vhich applies only to transportation. For purposes of licensing during use
and possession, such materials may still be subject to regulation by NRC or
an Agreement State.

Safety during the transport of radioactive material is achieved
principally by the use of proper packaging, considering the type, quantity
and form of the material, and by limitation of the level of radiation from
the material. Muck less reliance is placed on operational or carriers
controls. In establishing the proper type of packaging and activity content
limitaction within the package, the following factors must therefore be con-
sidered:

a. the type of material, e.g., the radionuclide;
b. the quantity of radioactivity; and
c. the form of the material, e.g., whether in:
1. Special form; or
2. Norzal (non-special) form.

Special Form and Normal Forms of radiocactive material are illustrated in
Figure 12.1.

Table 12.3 Quantity Limits and Packaging

After considering the type, quantity, and form of the radiocactive
material, the appropriate packaging and limitationof the activity content of
such packaging can then be established. Packaging types generally fall
vithin one of the following broad types:

Type A (Figure 12.2)
Type B (Figure 12.2)
Excepted or exempt
Strong Tight




Table 12.4 AIIA2 System for Limiting Package Activity Content

Prior to July 1983, the regulations utilized a "transport group" system
to establish activity content limits of packages. Under the old system, each
radionuclide vas assigned to one of seven transport groups. The activity
14mit of that material in normal form was the limit for the group, which was
based on the most radiocactive member of the group. For special form
materials, the Type A limit was the same for all nuclides -- 20 curies.

After the A /A, system each radionuclide is assigned an A, and A, value. The
A limit, based“on external radiation considerations is the type R limit for
that nuclide in special form. The A, limit, based on radiotoxicity, is its
limit in Type A psctkaging, when in nSrmal form. The A,/A, values are used to
derive limits for excepted (limited) quantities, radiosctive articles
(devices), and low specific activity (LSA) materials. Quantities exceeding
A, or A, are Type B. The table below lists typical AIIA2 limics for several
common fiuclides.

Table 12.4 Examples of Al/A2 Limits

Symbol of Element and A, (C) A, (C1)
Radionuclide Element Number (Speclal Form) (Nortal Form)
l4c Carbon (6) » 1000 60
137¢¢ Cesium (55) 30 10
L Molybdenum (42) 100 20
235y Uranium (92) 100 0.2
226, Radium (88) 10 0.05
01py, Lead (82) 20 20
239, Plutonium (94) 2 0.002
B¢ Sulfur (16) 1000 60
60c, Cobalt (27) 7 ?
0g, Strontium (38) 10 0.4
2“An Americium (95) 8 0.008
192,, Irtdive (77) 20 10




Table 12.5 Types of Packaging

Figure 12.2 1s an 4llustration of "Typical Type A Packaging Schemes."
Type A packaging is that which must be designed in accordance with the
applicable general packaging requirements as prescribed in the regulations
(Sections 173.24, 173,411, 173.412), and which must be adequate to prevent
the loss or dispersal of its radicactive contents and to maintain its
radiation shieldisg properties if the package is subjected to normal con-
ditions of transpert. The regulations prescribe (Section 173.465) the per-
formance criteris to simulate normal and rough handling conditions of
transport. Typically, the Type A packaging prescribed in the regulations is
the performance-based DOT Spec.. 7A (Section 178.350) Type A general packaging
for which each shipper must make his own assessment and certification of the
particular package design against the performance requiresents. The
regulatory framework, therefore, provides for the use of Type A packaging
without prior aperific approval by DOT of the package designs vis the use of

DOT Spec. 7A perfermance specifications. Additionally, foreign-made Type A
packages are acceptable internationally, provided they sre so marked as Type
A and comply with the requirements of the country of origin. It should be
noted that the shipper of each DOT Spec. 7A is required to maintain on file
for at least one year after the lstest shipment, and be prepared to provide
to DOT a complete certification and supporting safety analysis demonstrating
that the construction methods, packaging design, and naterials of construc-
tion are in complfance with the specification (see Section 173.415). The
information in this file must show, through any of the methods given in
Section 173.461, that all the requirements of Sections 173.24, 173.463 and
173.465 are met. The file must also relate the contents of the package(s)
being shipped to the contents which were used for testing purposes.

Except for a limited number of specification Type B packagings (e.g.,
DOT-6M) described in the DOT regulations, all Type B package designs require
PRIOR APPROVAL of the U.S. Nuclear Regulatory Commission or Department of
Energy (DOE). (See Section 173.47] for standard requireaents and conditions
pertaining to NRC approved packages and Section 173.7 for DOE certified
packages.)

"Type B Packages," "Highway Route Controlled Quantities,” and "Fissile
Radicactive Materials" present more unusual and specific problems for
packaging and carrier's operational controls. These materials are
additionally controlled by the specific packaging standards as promulgated by
the Nuclear Regulatory Commission in Title 10 CFR Part 71, Operational and
administrative requirements for "highway route controlled quantities”
(formerly called "large quantities”) are prescribed in 173,403 and 177.825.




Type B Packaging (see Figure 12.2), must meet the general packaging
requirements and a1l of the performance standards for Type A packages. In
addition, it must withstand certain serious accident damage test conditions.
After the tests, there must be only limited loss of shielding capability and
essentially no loss of containment. The performance criteria which the
package designer msst use to assess Type B packaging against these
empirically established accident damage test conditions of transport are
prescribed in the Juclear Regulatory Commission regulations (10 CFR 71.73)

and include the following:
1. A 30-foot free drop onto an unyielding surface.

2. A puncture test which is 8 free drop (over 40 inches) onto o
six~inch diameter steel pin.

3. Thermal exposure at 1,475°F for 30 minutes.

4, Water immersion at 3 ft. depth for eight hours (for fissile
waterials packaging only).

5. Water immersion at SO ft. for eight hours.

Table 11.6 Limited Quantities, Instruments and Articles

The A, and values are also used as a basis for defining the package
quantity limits for limited quantities and both the f{tem and package limits
for radiocactive fastruments and articles, as illustrated below. Packages
containing materials within these quantity limits are excepted from some of
the requirements shich apply to Type A packages. These exceptions include
not having to proside specification packaging, shipping papers, certifica-
tion, marking or labeling. However, there are ¢ number of conditions vhich
the limited quantity, instrument or article must meet. They include:

1. Activity limits per package and, if appropriate, per instrument or
article;

2. The materials must be packed in strong, tight packages that will
not lesk ANY of the radioactive material during conditions normally
incidem to transportation;

3. The radtation level at any point on the external surface of the
package cannot exceed 0.5 millirem per hour;

4. The exzernal surface of the package must be free of significant
removable contamination;

S. For instruments or articles, the radiation level at 4 inches from
" any peint on the surface of the unpackaged instrument or article
may not exceed 10 millirem per hour; and

6. A prestribed description of the contents on & document which is in
or on the package or forwarded vith ic.




Table 12.6

Limited Quantities, Instruments and Articles (continued)

Nature of Conten?sl/ Instruments and Articles Materials
nstrument / -
nd article limits- Package limits Packoge limits
ids
. -2 -3
Special form 10 Al AI 10 Al
Other forms 10-2a, A, 1073,
quids
Tritiated water
< 0.1 Cilliter - - 1,000 curies
0.1 Ci to 1.0 Ci/l - - 100 curies
> 1.0 Cilliter - - | curie
Other liquids 10-3a, 10-'a, 1074,
s
' Tritiumzl PO curies 200 curies 20 curies
Special form 1034, 10724, 10724,
Other forms  §072A, 10724, 10-3a

1/  For mixture of radionuclides see Section 173.433(b).

2/ These values also apply to tritium in activated luminous paint and
tricium absorbed on solid carriers.

Refer to Sections 173.421 through 173.424 for the complete requirements
pertaining to these materials.

The U.S. Postal Service has revised its rules (U.S. Postal Service
Publication No. 6, Dec. 1975 as amended June 30, 1983.) for mailable radio~
active materisls. The mailable amounts of material are now (since July 1983)
one-tenth the valwes listed above. Other additional restrictions apply to
vailable materials and the Postal Regulations should be consulted for
couplete specifications. .



Table 12.7 Llow Specific Activity (LSA) Materials

The levels of radioactive materials packaging snd methods of limiting
activity contents during transport, as described previously except for the
"deminimus" definition of .002 uCi/gm all have one common characteristic,
e.g., limication by total activity content of the package. There 1is another
extremely important transport classification for radicactive materials, e.g.,
"Low Specific Activity", or "LSA" which is controlled and limited principally
on a specific activity, e.g., activity per unit of weight basis.

Historically the LSA category was originally developed and premised on a
basis of imposing less stringent packaging and shipment requirements on
radioactive materials deemed to pose much less risk and vere presumably
"{nherently safe”. The categories of LSA have generally included solids,
limited either on the specific activity basis or by name, tritiated water and
surface contaminated objects. Looking at the most significant of these
categories further; i.e., solids:

Solid LSA materials are limited to those in which the activity must be
essentially uniforsly distributed and in vhich the estimated average concen-
tration per gram of material does not exceed:

1. 0.000] mdllicurie of radionuclides for which the A2 quantity {s not
more thar 0.005 Curies;

2. 0.005 millicurie of radionuclides, for which the A, quancity is
more thay 0.05 Curies, but not more than 1 curie; or

3. 0.3 milltcurie of radionuclides for which the Az quantity is more
than ] curie.

In the origizal derivation of LSA limits for solids in the international
regulations, inhalation of dispersed airborne material vas considered, and
for modeling pyrpsses it was assumed that the airborne materisls at a very
dusty (10 mg/m”) toncentration was inhaled at the breathing rate of 2 2 /h
for & one-half hoar exposure resulting in a 10 mg uptake. Little reliance
vas placed therefore on packaging requirements per se. More recently, the
modeling and assuzptions for solid LSA materials have been under extensive
reexamination by IAEA ss well as DOT/NRC. It is anticipated that im the
future proposed changes to LSA requirements will be published, aimed
principally at establishing more realistic wodels sc as to control hazards of
beta-emitting as well as Gamma-emitting materials. It is likely that future
regulations for ISA may include limitacions on activity of such materials in
packages, as vell as more precise packaging prescriptionms.

Solid LSA wmstes include a very wide range of fuel cycle, industrisl and
institutional vastes; concributing a major portion of the materials which are
transported from vaste generator facilities to the commercial low level waste
burisl sites.

Shipment Requirezents for LSA Materials

Under the DT regulations in 49 CFR, the specific shipment requirements
for LSA materials depend upon the type of vehicle involved in the shipment:

o Nonexclusive use shipments - "essentially Type A packages”

The first mthod, "nonexclusive use" transportation, requires that the
material be tramported in essentially a Type A package. "Essentially a Type




A" package means a package that must survive the physical tests, such as the
drop and compressic tests for Type A packages - but which 1s expected from
some of the general Type A requirements. The actual test requirements are
found in Section 173.465. Although the packages are excepted from certain
design requirements, their integrity must be equal to a Type A.

° Exclusive use - "strong, tight package”

LSA materials which are transported by conveyances assigned for the
"exclusive use" of the consignor may be shipped in packages that are of less
rigorous construction. Users of the exclusive use provision MUST ENSURE that
there will be no leading or unloading of the material except under the
direction of the cmsignee or consignor. The limitation on loading and
unloading, plus the requirement that the material be in exclusive use, safely
allows the exceptim from certain packaging test requirements. Exclusive use
LSA, therefore, is allowed to be made in the so-called "strong, tight
package.”

There are no specific test requirements for the strong, tight packages.
However, a performsnce criteria must be met — there can be no release of
radiosctive contemt during transportation and like any other package of
hazardous material, the requirements of Section 173.24 must be met.
Materials which arz consigned as exclusive use LSA shipments MUST have the -
packages marked "Radioactive LSA." And the vehicle on which they are being
transported MUST be placarded with the RADIQACTIVE MATERIAL placard.

Certified Type A Psckages for LSA

In general, mproval of Type A package designs, by a regulatory agency
18 not usually reqmired. The shipment of Type A quantities of radiocactive
material 1s more frequently made in designs conforming to DOT Specification
7A. This specification 1s based solely on the performance test requirements
of the regulations. Shippers utilizing such packagings are however required
to maintain documeatation of the results of their safety analyses of the
design against the regulatory criteria.

A major exception to the above involves shipments by USNRC licensees of
LSA materials in yackages wvherein the activity exceeds ¢ Type A quantity.
Ordinarily, under DOT regulations, LSA materials are not limited only on the
basis of specific activity of the material, and not on total package
activity. Hovever, due to the provisions of 10 CFR Part 71, the shipment of
LSA in packages \isre the quantity exceeds Type A requires the use of
certified Type A gackaging. This certification 1s obtained by submittal of
an application which addresses the results of the evaluation of the package
against the Type B conditions, e.g., normal conditions of transport.
Effectively therefore, Type B quantities of LSA material are required to be
in NRC-certified Type A packagings. This exception is extremely important to
fuel cycle waste shipment considerations. The NRC has certified several
dozen such Type A designs for LSA shipments. These are listed in the NRC
Directory of certified packages. (NUREG-0383 "Directory of Certificates of
Compliance for Raffoactive Material Packagings,” revised annually in three
volumes). They each are similar in design and appearances to Type B packages
(see Figure 12.2), but are not required to be subjected to the Type B tests.




Table 12.8 Fissile Radicactive Materials

In sddicion to considerations for the radioactivity content, s shipper
of radioactive materials which are slso fissile, i.e., capable of sustaining
a nuclear chain reaction, such as eariched uranium, plutonium, or U-233; must
take account in the packaging design certain additional requirements which
are intended to ensure agsinst accidental nuclear criticality during trans-
port of the material. These specific criteria and requirements are addressed
in DOT and NRC gegulations. Agsin, as in the case of Type B non-fissile
package designs. only a few "DOT Specification” packages for fissile radio-
active materisls are listed in 49 CFR, e.g., DOT-6L, DOT-6M, and DOT 20PF.
Other designs sich have been specifically approved and certified by NRC are
listed in the ML Directory of Certified Packages. (NUREG-0383 "Directory of
Certificates of Compliance for Radloactive Material Packaging,” revised
annually in three volumes). For purposes of control of nuclear safety during
transport, each design is assigned e "fissile Class" number of 1, 2, or 3,
vhich 1s an indication of the degree of control to be exercised during trans-
port to assure nuclear safety of the shipment. These controls ere listed in
the Table below.

Table 12.8

SHipment Controls for Fissile Radiocactive Materials
(Section 173.455)

1. Fissile Class 1 - Packages may be transported in unlimited numbers
(Transport Index *i5 based only on external radiation levels).

2. Fissile (lass Il - Number of packages limited by aggregate maximum of
transport indexes of 50 (50 unit rule). No single package may exceed a
transport index of 10. Transport index shall be based on criticality or
external radiation level basis, whichever is most restrictive.

3. Fissile CTass 111 - Shipments of packages which do not meet the require-
ments of Fissile Class 1 or 11. Controlled by specific arrangements
between the shipper and carrier. (See Section 173.457(d)).

Evxposure rate in mrem/h at three feet from external surface of package.
Table 12.9 Radiation Limits

The regulations set limits on the external radiation on packages and in
some cases on the vehicles transporting radioactive materials packages.
These limits, vhich depend upon vhether the packages are transported as
non-exclusive use (mixed freight) or as exclusive use, are listed below:

Table 12.9 Radiation Level Limits (173.44)1)

Packages Tramsported As Non-Exclusive Use:
At Surfare: 200 mrem/hour
At | mpetsr from package surface: 10 mrem/hr.

Packages Tramsported As Exclusive Use
At package surface: 1000 mrem/hour (in closed transport vehicle only)
200 mres/hour (un open vehicle)
At 2 meters (6.6 ft.) from lateral surfaces of vehicle: 10 mrem/hour
In occupled area of vehicle: 2 mrem/hour
At outer surfaces of transport vehicle: 200 mrem/hour.

Table 12.10 Contamination Limits (173.443)

Regulatemy limits are slso set for the allowable removable surface

contaninatiom on packages, as measured on wipe (smear) samples. These limits
are listed bdelow:




]

Table 12.10 Removable External Radioactive Contamination Limits

Repovsble External Radiocactive Contamination Limits

Maximum
permissible limics

Contaminant > >
uCi/em dpa/cm

Beta-gamma emitting radionuclides; all
radionuclides with half-lives less than
ten days; natural uranium; natural
thorium; uraniuem235; uranium-238;
thoriue-232; thorium-228 and thorium-
230 vhen contaimed in ores or physical 5
concentrates 10- 22

All other alpha emitting radionuclides 10-6 2.2

In applying the limits of this table and the assessment of the surface
contamination of s package, sufficient measurements (wipes) must be taken in
the most appropriste location of a package surface 8o as to yield s represen-
tative assessment of the non-fixed contamination,levels. Averaging of wipe
samples may be doxe only within any given 300 cm” area that is wiped. For
packages transported as exclusive use, the removable contamination should not
exceed ten times the levels prescribed here. Each transport vehicle used to
transport packages with these higher units must be surveyed after use.

Before release for other use, the vehicle must not be returned to service
until the non-fixed contamination levels meet the above limits,

Table 12.11 Communications Requirements

The regulatisns contain a number of "communications” requirements which
are intended to mnvey certain hazard characteristic information to package
handlers, carrier personnel, receivers, and the general public. These
requirements include warning labels, vehicle placarding, and shipping paper
descriptions.

Warning Labels (172.403)

Each package of radiocactive uterial. unless excepted, must be labeled
on two opposite sides, with e distinctive warning label. Each of the three
label types bears the unique trefoil symbol (Figure 12.3). The label alerts
persons that the package contains radiocactive materials and that the package
may require special handling. A label with an all white background color
indicates that tie external radiation level is low and no special handling 1is
required. If the upper half of the label is vellow, the package may have an
external radistim level or fissile properties requiring consideration during
transportation. If the package bears a yellov label with three stripes, the
transport vehicle must be placarded RADIOACTIVE, Placarding is discussed in
more detail belos, The criteria which the shipper must consider in choosing
the appropriste fabel are listed below:

Other package labels are i1llustrated in figures 12.4 a'nd.lz.s.

A vehicle piacard 15 shown in figure 12.6 and i{ts placement {llustrated
in figure 12.1.

For all ladels, vertical bars on each label are in red. Each label is
diamond-shaped, four inches on each side, and has s black solid-line border
one-fourth {nch firoe the edge. The background color of the upper half
(within the black line) 1s white for the "I" label. It is yellow for the
“I1" and "III” labels.




Table 12.6
Redioactive Materials Packages labeling Criteris
Section 172.403

Transport Index® Radiation Level at Fissile Label >
(1.1.) Package Surface Criteria Category
(RL)
N/A RL £ 0.5 millirem per Fissile Class 1 White - I
hour (mrem/h) No Fissile Class
11 or 111
T.1.£1.0 0.5 mrem/h < RL < 50 Fissile Class I, Yellow - II
Fissile Class II
with T.I. < 1.0,
No Fissile Class III
1.0 < T.1. SO mrea/h <« RL Fissile Class II Yellow ~ III

with 1.0 - T.1.,
Fissile Class 111

& Fuposure rate n mreu/h at three feet from external surface of package .

b.\ny package comaining a "Highway Route Controlled Quantity" (173.403) must
be labeled as Radiosctive Yellow - IIl.

Table 12.12 Shipping Papers

Like any shipment of regulated hazardous materials in comzerce, each

shipment of raiicactive material must be accompanied by a properly completed
and shipper-certified shipping paper (also known as bill of lading, air bill,
cargo manifest, etc.) For limited quantities and excepted radioactive
articles, this shipping paper/certificate may be a specially worded notice
which may be & or on the package (i.e., packing list), or separately accom-
panying the siipment. The elements of information which must be included, as
applicable, on shipping papers includes:

(1
(2)

(3)

(4)

(3

Proper skipping name from Section 172.101;

Hazard class (see Section 172.202(2)(2)), hazard class froe Column 3,
Section £72.101, except when the hazard class is contained in the
shipping name;

Identifiration number (see Section 172.202(a)(3) from Column 3A, Section
172.101)3

Net quanticy of material by weight or volume as stated in Sections
172.202(m (4) and (c). For most radioactive materials packages, it is
not requfired to list the weight or volume. The requirements of Section
172.203@ provide better indications of potential hazards and controls
required. These requirements include the package contents as measured
in curies and the transport index. A listing of weight or volume
peasuremmts for radiocactive materials is usually needed only for
establisdtng transportation charges;

Radionuclide (s) contained in package (abbreviations sre sllowved). For a
aixture «f radionuclides, only those radionuclides which comprise 12 or
sore of glie total activity in the package must be listed;




(6) Physical and chemical form of material, or statement that the material
1s “"special frrm" (1f 1t 1s special form). A generic description of
material, suck as protein, carbchydrate, enzyme, or organic salt, is
suthorized if exact chemical form 1s difficult to specify;

(7 Activity in ceries (Ci), millicuries (mCi), or microcuries (uCi). 1If
the package cantains a "Highway Route Controlled Quantity,” those words
must also be shown on the shipping papers;

(8) Category of REDIOACTIVE labels applied to package;

(9) Transport index of the package if labeled RADIOACTIVE Yellow-II or
RADIOACTIVE Yellow-111;

(10) The informatisn required in Section 172.203(d)(1)(vi) must be included
1f the shipmest is "fissile" radicactive material;

(11) The identification markings shown on the package must appear on the
shipping paper if the package is approvied and certified by the Nuclear
Regulatory Comnission or the Department of Energy, OR 1s certified by
DOT or other Jatiocnal Competent Authority for internarional shipment.

(12) Other informazion as required by the mode of transportation or sub-
sidiary hazari of the materisl. (See Section 172.203).

The regulatiors require that certain specific descriptive information
must be included ox shipping papers. While there is no specification for
shipping paper format, the first three entries of the description must be in
a specific order (see above). Other descriptive information is allowed, such
as the functional fescription of the product. However, other information
pust not confuse or detract from the required descriptions of the hazardous
materials. :

Table 12.12
Most Commnly Used Shipping Names for Radiocactive Material®
(Fros Hazardous Materials Table, Section 172.101)

Radiocactive Materisl, Limited Quantity, n.o.s.bc . UN 2910
Radicactive Material, Instruments, and Articles U8 2911
Radiocactive Material, Fissile, n.o.s. UN 2918
Radioactive Materisl, Low Specific Activity or LSA, n.o.s. UN 2912
Radicactive Materisl, Special Form, n.o.s. UN 2974
Radiocactive Materisl, n.o.s. UN 2982
Uranium Hexafluoride, Fissile (Containing more than 1%

U=235) UN 2977
Uranium Hexafluoride, lLow Specific Activity UN 2978

%Refer to Section £72.101 for other proper shipping names.
bu.o.o. means "not othervise specified.”

CUnderlined vords are not part of the proper shipping name.




Figure 12.1 Forms of Radiosctive Materials for Transport
from: A Review of the Department of Transportation (DOT)
legulations For Transportation of Radicactive Material
{Suzmer 1980)

“Special Form” R.A.M. (173.403 (z) and 173.469 (a))

May Present a Direct Radiation Hazard if Released From Package, but
Little Hazard Due to Contamination

“Special Form” R.A.M. May Be “Natural” Characteristic, i.e., Massive
Solid Metal, or“Acquired” Through High Integrity Encapsulation

High Integrity
Massive Encapsulation
Solid Meta as a Sealed Source

High Integrity Weld

Tantalum Inner
" Capsule
M= Radicisotope

pae——High Integrity Welds

Normal Form Radioactive Materials 49 CFR 173.403(s)

Normal Form Materials May Be Soild, Liquid or Gaseous and Inctude any
Materis! Which Has Nct Been Qualified as Speclal Form

Type A Package Limitsare A, Values

Liquid In Bottle Within
Metal Container

Waste Material in
Plastic Bag

Powder in Glass Gas In Cylinder
or .
Plastic Botfe — .




Figure 12.2. Types of Packaging
(From A Review of the Department of
Transportation (DOT) Regulations for
Transportation of Radiocactive Materisls
(Summer 1980))

Type A

All packaging design is directed at preventing the release of the
radiocactive cantents and damage to the radiation shielding so that a
severe radiolegical hazard will not develop. Because of the smaller
quantities of material permitted in Type A packages, accidencs that
might cause d&mage to such packages wvould not be likely to result in
serious radision hazards. Therefore such packaging must only withscand
moderate degrees of stress. These include conditions of heat, cold,
reduced air pressure, vibration, impact, water, drop, penetration, and
compression. The majority of radiocactive material shipments are made in

Type A packages.

TYPICAL TYPE A PACKAGING

PACKAGE MUST WITHSTAND NORMAL CONDITIONS (173.398(8])
OF TRABSPORT ONLY WITHOUT LOSS OR DISPERSAL OF THE
RADIOAZTIVE CONTROL CONTENTS.

FIBERBORRD 80X WOODEN BOX STEEL DRUM

TYPICAL SCHEMES
DOT SPECIFICATION 7A




Figure 12.2 (Continued)

Type B

Type B packages are designed for transport of greater quantities of
material. Since the potential for hazard resulting from damage to this
type of package would be greater than that from s Type A package, there
are additiomal structural design requirements. In addition to meeting
standards for Type A packages, Type B packaging must withstand puncture,
drop, thermal, and water immersion stresses that might be experienced
under actual or hypothetical transportation accident conditions.

TYPICAL TYPE B PACKAGING SCHEMES

PACKAGE MUST STAND BOTH NORMAL {173.338(8I] AND
ACCIDENT (173.388(CIi TEST CONDITIONS WITHOUT LOSS OF
CONTENTS.

EXTERIOR CRADE X~
DOUSLAS FIR PLYWCOO

et
CONTAINMENT

mwer
ConTAmMENT
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SIELED INNER CONTAINER
TERMAL ISULATION
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Radioactve-White | 7
(See $172.436) y

Radioactive-Yeliow fil
(See §172.440)

Radiocactive-Yellow il
(See §172.438)

RECACTIVE 11

>
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Figure £2.3 Labels Required on Exterior Package

Three differest labels are used on packages for radioactive material

(see above). The required label is usually determined by the external
radiation lewl or, in some cases, the type and quantity of radionuclide .
within the package (see Labeling Criteria table). Package labels must
specify the mdionuclide (contents) and quantity (curies). 1In addition,
Yellov Il ané Yellow III labels contain the transport index, which s
equal to the maximum radiation level at 3 feet from the package or, for
packages containing fissile material, the degree of nuclear safety

control required.




Figure 12.4 Radiocactive Material Warming Labels
(From DOT/RSPA/MTB-79/8)

All packages of radicactive material, with the exception of those
containing Linited Quantities or Low-Specific-Activity materials (which
would present no severe hazard if involved in an accident), must bear
tvo identifyizg warning labels affixed to opposite sides of the outer
package. Llimited shipments do not require outer package labeling;
however, they, like all shipments of radioactive material, must have
standard yellov and magenta radiation warning labels on the inner
containers.
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Warning lLabels

Figure 12.5 Empty Label
(From DOT/RSPA/MTB-79/8)

Reusable shipping containers are frequently transported in an empty, but
possibly internally contaminated condition. When in transit, these
containers mst bear the EMPTY label shown below. There is minimal
hazard from containers displaying this label.

EMPTY

Typical label required to indicate empty shipping container.




Figure 12.6 Vehicle Warning Placards
(From DOT/RSPA/MTB-79/8)

Placards

The carrier must apply the RADIOACTIVE placard to the transport vehicle
(rail or highway) 1f ANY radioactive material package on board bears a
"Radicactive YELLOW-III" label (Section 172.440). The format for the placard
1s 1llustrated in Figure 12.7.The requirements for placarding are in Section
172.504 and Table 1 footnotes of that Section.

Figure 12.6

(The background color for the black trefoil in the upper half of this 12" x
12" placard is yellow.)

Vehicles transporting ANY package which contains a highway route
controlled quantity wmust display the above placard upon the square vhite
dbackground with black border as specified in Section 172.507.

For shipments of LSA materials in exclusive-use vehicles, the shipper is
required to placard the transport vehicle, even though the packages of LSA
within the vehicle are excepted from labeling requirements.
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Figure 12.7 Diagrammatic representation of placard
location on vans and flatbed trucks

(From DOT/RSPA/MIB-~81/4)

Figure 12.7 13 a guide to placement of placards on motor vehicles.

WVhere placards are impractical, i.e., on aircraft or water vessels, they are

not required to be displayed.
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C~-5 ANALVYTICAL METHODS

It is the intention to perform the required analytical work on
site at Rocky Flats Plant. The analytical 1laboratories have
developed a series of in-house procedures referred to as "L-
Procedures." The guidelines for developing and maintaining
quality control within the procedures is described in Section C-
7. Where appropriate, procedures presented in SW-846 are
followed. Rocky Flats reserves the right to send samples offsite

for analysis or to substitute equivalent methods.

Table C-4 shows the methods used 1in analyzing nonradioactive
wastes. Slightly different methods are used for low-level con-
taminated wastes. These procedures are presented in Table C-5.

The methods used for fingerprint analysis are shown in Table C-6.
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TABLE C-4
ANALYTICAL METHODS FOR NON RADIOACTIVE WASTES
Analyte Instrument Method
HSL Inorganic ICP
Extraction aqu. 3010
Extraction solids 3050
Analysis 6010
HSL Inorganic AA 3000 series
Extraction solids 7000 series
HSL Volatile GC-MS 8240
HSL Base/Neutral/Acid GC-MS
Extraction 1liqu/liqu 3510
Extraction soxhlet 3540
Extraction sonication 3550
Analysis 8270
Pesticides and PCB Analysis 8080
EP Toxicity 1310
EPTOX Leachate AA 7000 series
Reactivity: 7.3.3.2
Cyanide and 9010
Hydrogen Sulfide 7.3.4.2
Corrosivity pH meter 9040
Ignitability Setaflash D 3278-82
IR-Gas-Sniff L-6211
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TABLE C-5

ANALYTICAL METHODS FdR LOW LEVEL WASTES

Analyte Instrument Method
HSL Inorganic ICP
Extraction aqu. 3010
Analysis 6010
except Na,K,Hg and Se
Sodium 7770
Potassium 7610
Mercury 7470
Selenium Sodium Boro-
‘ hydride
HSL Volatile and Extraction ' *
HSL Base/Neutral/Acid
HSL Vvolatile GC-MS 8240
‘ HSL Base/Neutral/Acid GC-MS 8270
EP Toxicity 1310
EPTOX Leachate ICP 6010
Reactivity: 7.3.3.2
Cyanide w/ Draeger tube
Sulfide 7.3.4.2
Corrosivity pH meter 9040
9045
Ignitability Pensky-Martens 1010

(ASTM D93-80)

* As described in: "Preparation of Radioactive Mixed Waste

Samples for Measurement of RCRA Organic
Compounds."
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Section C
ANALYTICAL METHODS FOR FINGERPRINT ANALYSIS

Test Method

Appearance | Physical identification, color,
viscosity, phases and odor

pH Electrode on pH paper

Combustibility Match test or Pensky Martens closed
cup tester

Specific Gravity Hydrometer

Miscibility | 50/50 mixture with water

Reactivity 50/50 mixture with water or other
waster

| ‘ Chlorinated Solvents Test kit or Beilsten test

PCB Test kit

Cyanide Draeger tube

Total Alpha L-6114 Aqueous

L-6194 0ils
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C-7 UALITY ASSURANCE/QUALITY CONTROL A/QC

Quality Engineering and Control, ah 6rganization not associated
with Waste Management Operations, has the responsibility for
quality assurance. This organization will be responsible for (1)
reviewing analytical results bias to determine validity of the
information, (2) conducting and documenting periodic system and
performance audits, (3) use of blind or performance samples in
the sampling/analysis process, (4) documenting observed problems
with recommendations directly to Waste Operations for resolution
and, (5) ensuring that the requirements of the Quality
Laboratories Quality Assurance Program are implemented,

periodically (at least annually) reviewed and revised as

appropriate.

Quality Engineering and Control is responsible for ensuring that
the following procedures are implemented during the sampling and

analysis program for waste characterization (Section C-2).

C-7.1 Sample Collection

C-7.1.1 Trip Blamk

A full set of sa®mple containers glassware or plastic will be
filled with laboratory grade water prior to beginning sampling
each day, taken to the sampling site, and submitted for analysis
as a routine sample. Sample analysis is performed for the sum of

all the analytes required for samples for the day of the trip
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blank. The purpose of this sample is to detect contaminant

contributions form the glassware, and/or plastic containers.

Trip blanks will not be taken when such activities will increase
personnel chemical or radiocactive exposure above ALARA levels.
This applies to samples taken in glove boxes or other controlled

atmosphere environments.

C-7.1.2 Field Blanks

Field Blanks will consist of laboratory-grade water exposed to
the sampling environment. A container of water will be opened at
the sampling location, opened and poured into the sample
containers utilizing the appropriate sampling devicés. The
sampling devices will be decontaminated prior to obtaining the
field blank following the same pfocedure as used for a routine
field sample. Field Blanks will be taken every time a field
sampling procedure is changed, when the sampling personnel are
changed, or once for every 20 routine field samples, whichever is

more frequent. This frequency may be decreased when disposable

sampling equipment is used.

Field blanks will mot be taken when such activities will increase
personnel chemical or radioactive exposure above ALARA levels.

this applies to samples taken in glove boxes or other controlled

atmosphere environments.

Field Blanks will b= assigned a sample number similar to that of

a routine field sample. The identification of field samples will
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not be known to the laboratory analyst.

C-7.1.3 Field Duplicates

Ten percent (10%) of the waste stream samples collected will be
sampled twice to provide duplicate samples. The field sampling
team will use a random procedure to determine when duplicates
will be taken. Duplicates will be assigned a number similar to
that of a routine sample and submitted blind to the analytical
laboratory. The duplicates are collected, handled , and analyzed
as  separate samples (including decontamination of sample
collection equipment between collections). The duplicate is an

indicator of the representativeness of the sampling procedure.

C-7.2 Laboratory QA/QOC Program

This subsection of the Quality Assurance/Quality Control Program
briefly describes the organization and guidelines used to produce
reliable analytical data in the RFP Quality Laboratories. A more
detailed and comprehensive presentation of the Quality
Laboratories' organization and quality assurance guidelines may

be found in the QL Quality Assurance Program

C-7.2.1 Organization
The vultimate responsibility for the generation of reliable

laboratory data rests with the laboratory management. Laboratory
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management is vested with the authority to effect those policies

and procedures to ensure data of acceptable quality.

Laboratory maﬁagement, as well as the Quality Assurance
Coordinator and the Laboratory Quality Assurance/Quality Control
Officer are ultimately responsible for the implementation of the
established policies and procedures. They possess the
authorities commensurate with their responsibilities for the day-

to-day enforcement and monitoring of laboratory activities.

Laboratory management has the following responsibilities:
1) Direct implementation of the Quality Assurance Program.

2) Ensuring that their personnel are adequately trained to
perform analyses.

3) Ensure that equipment and instrumentation under their
control are calibrated and functioning properly.

4) Review and perform subsequent corrective action on
internal and external audits.

The Quality Assurance Coordinator and the Laboratory Quality

Assurance/Quality Control Officer have the following
responsibilities:
1) Oon-going review of individual Quality Assurance proced-
ures.
2) Providing assistance in thé development and implementa-

tion of specific quality assurance plans for special
analytical programs. '

3) Coordination of internal and external quality assurance
audits.
4) Coordination of Quality Assurance training.
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5) Review special project plans for consistency with or-
ganizational requirements and will advise laboratory
management and Waste Operations of inconsistencies.

6) Overall coordination of the Quality Laboratories' Qual-
ity Assorance Program manual.

7) Review procedures and QA plans of any outside labora-
tory.

C-7.2.2 Sample Management

An organized, efficient sample management system is a necessary

and critical foungdation on which analyses of samples are based.

Sample management includes document creation, bottle preparation,

sample preservation, sample receipt, sample storage, chain-of-
' custody documentation, reporting, sample and records retention.

Sample management is practiced as specified in L-Procedure L-

6002, "Sample Administration - General Laboratory."

Sample bottles will be prepared by the laboratory and made
available to the sampling team. The bottles will be prepared
according to the analysis plan procedures and will include sample

preservatives appropriate to the analytes and matrices of

concern.

Samples received at the laboratories are inspected for integrity,
and any field documentation is reviewed for accuracy and

completeness.

I Chain-of-custody and sample integrity problems are noted and

recorded during sample log-in. Waste Operations is informed of
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any deficiencies and will advise the laboratory con the desired

disposition of the samples.

As each sample is received by the laboratory, it is assigned a
unique sequential sample number which will identify the sample in
the laboratory's internal tracking system. References to a sam-

ple in any communication will include the assigned sample number.

C-7.3 Analytical System

C-7.3.1 Instrument Maintenance

Instruments will be maintained in accordance with the

manufacturer's specifications. More frequent maintenance may be
dictated dependent on operational performance. Instrument 1logs
will be maintained to document the date and type of any

maintenance perfomed, and rationale for maintenance.

Contracts on major instruments with manufacturers and service
agencies, may be used to provide routine preventive maintenance

and to ensure rapid response to emergency repair service.

C-7.3.2 Instrumert Calibration

Before any instrument can be used as a measurement device, the

instrumental response to known reference materials must be

determined. The manner in which the various instruments are

calibrated is dependent on the particular instrument and the
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intended use of the instrument. All sample measurements will be
made within the calibrated range of the instrument. After cali-
bration, satisfactory instrument response is verified by use of
calibration check standards. Failure to confirm concentrations
of such standards will result in recalibration of the instrument.
All data on calibration and standards will be kept in the operat-

ing log of the instrument.

C-7.3.3 Personnel Training

Prior to conducting analyses on an independent basis, analysts
are trained by experienced personnel in the complete performance
of an analytical method. The analyst is required to independent-
ly generate data on several methods and/or matrix spikes to dem-
onstrate proficiemcy in that analytical method. The type of data
to be generated will be dependent on the analytical method to be
performed. Resulis of this "certification" are then reviewed for

adequacy.

Since method blanks and method spikes are required routine samp-
les in every lot of samples analyzed, performance on a day-to-day
basis can be monitored by comparison with the original and cumu-
lative data on similar samples. Laboratory management and the
laboratory Quality Assurance/Quality Control Officer are respon-
sible for ensurimy that samples are analyzed by only competent

analysts.
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C-7.3.4 BAnalytical Methods

- All analytical measurements are made using methodology appropri-

ate for the specific purpose and performed according to a plan
individually developed and optimized for each situation. The
requirements of each problem are studied and thoroughly under-
stood before hamd, in order to ensure that the measurements
planned will be adequate both in kind, number, and quality. All
measurements are made using standard methods, methods with peer
recognition, methods developed in the specific laboratory, or
those mandated by outside requirements. No method will be ‘used
for data output purposes until it is known to be applicable and
competence has been acquired in its use. If or when it appears
that available techniques are not adequate to solve a particular
problem, the requester of the services is usually informed of any
preliminary investigations or research required, including esti-

mated costs in terms of laboratory time.

To control routinely employed analytical laboratory analyses and
avoid errors leading to unsatisfactory results, formal procedures
are written to provide direction for those doing the work. In-
structions for gperforming most routine analytical laboratory
operations are provided in L-Procedures, also known as Analytical
Laboratory Procedsres. L-Procedures are developed and written by
the Quality Laboratories' technical staff and apply to routinely

performed analytical work.

These procedures are reviewed prior to approval by laboratory
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management and are subject to periodic audits. The L-Procedures
for analytical methods are usually adaptations of SW-846. L-
Procedures also cover other standard operating practices such as
sample handling protocols, security procedures, and nuclear ac-
countability practices. L-Procedures for analytical methods

perform the following functions:

1) Describe operations, materials, and equipment required.

2) Serve as training guide for indoctrination and educa-
tion of personnel.

3) Identify potential hazards, safety requirements, and
safeguards considerations associated with the proced-
ure.

4) Describe calibration and standardization procedures.

‘ 5) Describe techniques for quality assessment of data

(e.g., measurement control samples, replicate measure-
ments, etc.).

6) Describe sample preparation and handling.

7) Describe data handling and calculations, including
statistiral analysis of the data and reporting of un-
certainties.

8) Provide a format or model for report generation if
appropriate.

For non-routine analysis investigations that are encountered
infrequently, written procedures are not generated. The analyti-
cal methodology, in these cases, is based upon the analyst's
knowledge and skikl. The data from such work are supported by

documentation of gmod laboratory practices and data verification

steps.

. The control of written procedures and the policies for changing
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procedures are defined in Procedure L-1000. Master copies of all

qualified procederes are maintained by the managers of the 1lab-
oratory groups to which the procedures apply. Working copies of
approved procedures are distributed to the responsible managers

and technical staff members.

C-7.3.5 Reference Materials

If possible, primary reference materials will be obtained from
the National Bureau of Standards (NBS) or the U.S. Environmental
Protection Agency (EPA). In the absence of available reference
materials from these organizations, other reliable sources may be
sought. When available reference materials will be used for
instrument calibkration, quality control spikes, and/or
performance evalsations. Secondary reference materials may be
used for these functions provided that they are traceable to an
NBS standard or have been compared to an NBS standard within the

laboratory.

C-7.3.6 Reagents

Laboratory reagents will be of a quality to minimize or eliminate
background concentrations of the analyte to be measured.
Reagents must also not contain other contaminants that will

interfere with the analyte of concern.

c-7.3.7 Correctivg Actions

When an analytical system is deemed to be questionable or out-of-
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control at any level of review, corrective action is taken. If
possible, the cause of the out-of-control situation is
determined, and efforts are made to bring the system back into
control. Demonstration of the restoration of a reliable
analytical syster will normally be accomplished by generating
satisfactory calibration and/or quality control sample data. The
major consideration in performing corrective action is ensuring

that only reliable data are reported from the laboratory.

C-? .4 Data Management

C-7.4.1 Data Collection
In addition to tke data collected in the field and recorded on
the chain-of-custody forms, data describing the processing of

samples will be accumulated in the 1laboratory and recorded.

Laboratory records may contain:

- Date and time of processing

- Sample numbers

- Project (optional)

- Analyses or operation performed
- Calibration data

- Quality control samples included
- Dates of Analysis

- Concentrations/dilutions required
- Instrument readings

- Special observations

- Analyst's signature

C-7.4.2 Data Redurtion

Data reduction is performed by the individual analysts and

consists of calmlating results in samples from the raw data
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obtained from the measuring instruments. The complexity of the
data reduction will be dependent on the specific analytical
method and the number of discrete operations (extractions,
dilutions, and ooncentrations) involved in obtaining a sample

that can be measured.

Copies of all raw data and the calculations used to generate the
final results will be retained in the 1laboratory to allow

reconstruction of the data reduction process at a later date.

C-7.4.3 Data Review

System reviews are performed at all 1levels. The individual
analyst constantly reviews the quality of data through
calibration checiks, quality control sample results, and
performance evaluation samples. These reviews are performed
prior to submission of data to the laboratory management or

designee.

Laboratory management or designee will review the data for
consistency and validity with other generated data and determine
if program requirements have been satisfied. Unusual or
unexpected results will be reviewed, and a determination will be

made as to whether the analysis should be repeated.

The Quality Assurance/Quality Control Officer independently
conducts a complete review of results from randomly selected

samples to detexrmine if 1laboratory and program quality
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assurance/quality control requirements have been met.
Discrepancies will be consistent with the limits of uncertainty
inherent in the amalytical method. Consequently, most analytical
results will be reported to no more than two (2) significant

figures.

C-7.4.4 Data Archiving

The laboratory will maintain on file all of the raw data,
laboratory notebeoks, and other pertinent documentation. This
file will be maintained at the laboratory for a period of time

consistent with RFP requirements.

Data retrieval from archives may be handled only with the

approval laboratory management.

C-7.4.5 Data Reparting
All data will be reported in a format approved by Laboratory
Management and the Laboratory QA/QC officer. Data reports will
include the followving information:

- Waste ID Number

- Laboratory Sample Number

- Sample Date

- Extraction Date (if appropriate)

- Analysis Date
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- For each Analyte:

Parameter

Units

Value

Detection Limit

Flags (where appropriate)

Counting error (for radiocactive parameters)
- Laboratory Blank Results

- Laboratory Spike Results

When errors are detected in 1laboratory results, subsequent

reports will clearly designate which results have been revised.

C-7.5 Special Measurement ~ Control Programs

In addition to internal laboratory Quality Assurance and Quality
Control Programs, formal measurement control programs have been
established and are administered by groups outside the
laboratory. These programs provide for additional measurement

quality assurance for data.

C-7.5.1 Sample Exrhange Programs

There are three special sample exchange programs in place which
are administered imdependent of the Rocky Flats operation. They
are:

a) The Environmental Monitoring Surveillance Laboratory
Exchange Program provides for radiological analysis
control among approximately 200 environmental
laboratories nationwide.

b) The U.S. Geological Survey Exchange Program addresses

environmental pollutant monitoring parameters. This
program involves 40 government agency laboratories.
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c) The Environmental Protection Agency QA  Laboratory
Performance Evaluation Study is a quality assurance
compliance check for the National Pollutant Discharge
Elimination System (NPDES). Compliance with this
program assures continuation of the DOE Discharge
Permit for Rocky Flats Plant waste discharge. The
Rocky PFPlats Plant Health, Safety, and Environment
Department administers this program for the plant and
is responsible for reporting all data.

C-7.6 Standards laboratory Measurement Control Programs

C-7.6.1 Analytical Measurement Control

The Standards Laboratory administers two formal measurement
control systems for analytical laboratory measurements. The <two
systems, designated the Measurement Control System (MCS) and 'the
Interactive Measurement Evaluation and Control System (IMECS),
differ only in the method of collecting data. The MCS involves
manual transcription of data that are eventually entered on a
one-time basis into a computer program that produces one specific
report. IMECS involves on-line computer data collection into a

database management system and is capable of producing a variety

of user-specified reports. (For more details on the MCS, refer
to Standards laboratory Procedure 1-25. The IMECS is documented

in Introduction to IMECS and Measurement Control.)

Regardless of the method of data collection, the Standards
Laboratory prepares control samples for a variety of laboratory
analyses, includimg analyses for accountable materials, nuclear

safety measurements, and environmental analyses. The control
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samples are submitted to the appropriate 1laboratories on a
prédetermined schedule. The control samples are analyzed in the
laboratory at the specified frequency and results are either
reported to the Standards Laboratory or are entered directly into

the IMECS via a local computer terminal.

The Standards Laboratory 1is responsible for monitoring and
enforcing compliance with the measurement-control systems.
Measurement-control deviation reports are issued by the Standards
Laboratory for all control samples that are past due and for all
control results that exceed specified 1limits. The various
Quality Laboratories are required to respond in writing.to these
noted deviations within one week of receipt of the notice.
Deviation reports for accountable materials are further reviewed
by the Rocky Flats Plant Safeguards group. All records are

maintained by the Standards Laboratory.

Formal measurement-control reports are produced monthly by both
systemns. These reports are distributed to the 1laboratories
involved . as well as to the Rocky Flats Safeguards group and to
DOE. Additionally, in the case of IMECS, the formal reports
include control charts for each individual measurement control
program. IMECS also provides a variety of reports, tables, and

plots on demand since it is an on-line database management

system.
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C-7.6.2 Weight Measurement Control

Within the Quality Laboratories, balances that are used for
critical applications requiring certified accuracy and precision
are included in the Weight MEASUREMENT Control Program. The
Standards Laboratory supplies balance users with certified check
weights. Balance operators must make periodic check weighings on
their balances in accordance with the Standards Laboratory
Procedure M1307, "Weight Measurement Control Check Weight
Procedure." Dataz is either recorded on specially provided data
entry forms or is entered direcﬁly into the Weight Measurement
Control Program in the IMECS. The Standards Laboratory maintains
all records on the check weights and the Weight Measurement

Control Program.

C-7.6.3 Performance and System Audits

Quality assurance audits will be conducted during the sampling
and analysis program as mandated by the QL Quality Assurance
Program. The awdits are a key mechanism for ensuring the
technical and procedural accuracy of hazardous waste and
environmental sampling and analysis. A field audit will be
performed periodically in accordance with an established

schedule.

Specific system audits of deliverables, field notebooks,

calculations, and data entry will be conducted by the Quality
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Assurance Coordinator throughout the year ar random, unscheduled

intervals.

Specific audits will be planned, organized, and clearly defined
before they are initiated. Auditors will identify non-
conformances or deficiencies, report and document, initiate
corrective actiomn through appropriate channels, and follow up

with a compliance review.

Annually, or more frequently if appropriate, a quality assurance
audit will be performed in accordance with an established
schedule by the Quality Assurance Coordinator. A report will be
prepared that summarizes any deviations from.approved plans or

procedures and their impacts on results.

C-7.6.4 Field Audits

For randomly selected sites where samples are collected, an
~unannounced audit, investigating conformance with QA/QC
procedures will be performed during a randomly selected
performance period. A written report on the results of this
audit, along with a notice of non-conformance (if necessary),

will be submitted to management.

C-7.6.5 Corrective Action

After each audit, auditors will identify non-conformances in a
written non-conformance notice and initiate corrective action.
The non-conformamce notice will describe any non-conforming

conditions and sets a date for response and corrective action. A
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written response outlining the proposed corrective action is
required. Follos-up review will be performed as necessary to

confirm that the corrective actions have been implemented.
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‘ APPENDIX A

1. DRILLING AND SAMPLING

1.1. PURPOSE

To provide procedures for borchole drilling and sampling.

1.2. DEFINITIONS

- Monitor Wells: Two-inch wells designed for monitoring water levels
and groundwater quality.

- Alluvial Wells: Monitor wells completed in surficial materials
(Rocky Flats Alluvium, colluvium, or valley fill alluvium).

- Bedrock Wells: Monitor wells completed in saturated sandstone of
the Arapahoe or Laramie Formations.

- Piezometers: Two-inch wells completed in claystone of the Arapahoe
or Laramie Formations for monitoring water levels.

. - Surface Casing: Casing set and grouted through surficial materials
in bedrock wells to prevent interconnection of shallow and deep flow
systems.

1.3. RESPONSIBILITY

The Rockwell International CEARP Manager is responsiple for the drilling and

sampling program.

The Subcontractor Site Manager is responsible for direct supervision of drilling
and sampling. The Subcontractor Site Manager will report daily to the Rockwell In-
ternational CEARP Manager on drilling and sampling progress including any prob-

lems encountered implementing the field program.

The Field Team Leader is responsible for supervision of drilling, verification
of drilled depths, and approval of the Driller’s daily logs. The Field Team Leader is

also responsible for sample collection, handling, and field screening.
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The Driller is responsible for operating and maintaining the rig and auxiliary

equipment, for keeping a clean and safe working eavironment, and for assisting the
' Field Team Leader with sampling.

1.4. EQUIPMENT AND MATERIALS

- Drilling rig with auger, rotary tricone, and diamond coring systems
- Water truck
- Rod trailer
- Maintenance and access vehicles
- Miscellaneous drilling equipment
- Volatile organic-free water
- Electric well sounder
- Glass jars and lids
- Labels
| - Core boxes
| - Plastic wrap
| - Pipe wrenches
} - Rock hammer
- Pocket knife
- Hand lens
- Tape measure divided in tenths of a foot
- Dropper bottle of hydrochloric acid
- Protractor
- Marking pens and pencils
|
|
|

‘ - Field notebook
: - Log of boring form
1.5. PROCEDURES

1.5.1. Alluvial Wells

(1) Alluvial weils will be drilled with hollow stem augers where practical.
Boulders in the Rocky Flats Alluvium may prohibit the use of hollow stem
augers, in which case alternative drilling methods such as tricone rotary
will be used. Sampling through surficial materials will be performed by
continuous sampling through the hollow stem augers (with split tube inner

barrel) or by split spoon, depending on the materials.

(2) Alluvial wells will be drilled approximately one to three feet into bedrock.
They will be terminated after confirming the presence and lithology of
bedrock.
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(3)

The hole diameter will be a minimum of four inches. The use of hollow
stem augers ecliminates the need for drilling fluids; however, some volatile
organic-free water may be used if hole stability is a problem. In no event
will mud or foaming agents be used.

1.5.2. Bedrock Well

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Bedrock wells will be augered and rotary drilled through surficial materi-
als and weathered bedrock as described above.

Upon penetration of unweathered bedrock, steel surface casing will be set
and neat cement grout will be placed in the annulus through a tremie pipe
or by pushing a plug of cement through the surface casing. The surface

casing will be approximately 6 in. in diameter.

Grout will be neat Type [ or Type II Portland cement, mixed with volau‘lc'
organic-free water at a2 mix ratio of 6 to 9 gal. of water per 94-1b bag of
cement. Grout will be allowed to set at least twenty-four hours before

drilling resumes.

The hole will proceed through bedrock by rotary coring (size NX or
larger), using bentonite mud, volatile organic-free water, air mist (air and

volatile organic-free water), or filtered air.

Drilling will progress into bedrock until at least 3 ft of saturated sand-
stone within a 10-ft interval of bedrock is encountered, or until the well is
approximately 100 ft deep. Wells may be drilled deeper than 100 ft to

fully penetrate a sandstone.

After drilling through sufficient sandstone thickn'cssA(as defined above),

the hole will be cleaned and stabilized for packer testing.
Geophysical logging may be performed in some holes after packer testing.

After packer testing and geophysical logging are completed, the hole will

be reamed, if necessary, to a minimum of 4 in. for well installation.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) Sampling Plan  App. A, page 1-3




1.5.3. Sampling and Logging

|

|

-

. 1)
i

(2)

(3)

(5)

(6)

The Driller will provide ¢ither continuous samples from a split tube sam-
pler, split-spoon samples, rotary cuttings, or NX core, depending on the

drilling method.

As drilling progresses, the Field Team Leader will confirm sample depths
with the Driller, describe the samples, and field screen the sample for or-
ganic or radioactive contamination. Descriptions and screening results wiil
be recorded in the field notebook and on a log of boring form. The Field
Team Leader will also note the depth at which groundwater is encoun-

tered.

Sample descriptions will include the following items as appropriate:

- Borehole designation

- Time and date

- Interval footage and recovered footage

- Name of unit and/or brief rock name

- Characteristic structures of the unit

- Fossils

- Lithologic description

- Nature of contacts

- Water content

- Organic and radioactive field screening results.
Auger and rotary cuttings will be bottled in glass jars and labeled. Inter-
vals designated for chemical analyses will be placed in jars and stored on
ice in coolers. These samples will be delivered to the onsite !aboratory, if

an onsite laboratory is used, within 3 hours of collection.

Core continuous split tube samples, and split-spoon samples will be
wrapped with clear plastic to prevent rapid drying and cracking and
placed in NX or NC size core boxes as appropriate. Wooden blocks will be
inserted in the boxes at the beginning and end of runs to mark footages

and will indicate lost core zones. Core boxes will be labeled and stored.

The Driller will keep a daily log detailing footage drilled, material used,
and stand-by time. The Field Team Leader will keep an independent
record of drilling activities in the field notebook to verify the daily logs.
One copy of the daily logs will be submitted to the Subcontractor Site
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Manager and Rockwell International CEARP Manager by the Field Team

‘ Leader on a weekly basis.

1.6. RECORDS
- Log of boring

- Driller’s daily logs
- Field notebook
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2. MATERIALS DESCRIPTION
‘ 2.1. PURPOSE

To provide procedures for field descriptions of surficial and bedrock materi-

als.

2.2. RESPONSIBILITY

The Field Team Leader is responsible for describing core and samples follow-

ing this work procedure.

2.3. EQUIPMENT AND MATERIALS

- Log of boring
- Field notebooks
- Clipboard
- Rulers
- Rock-color chart, Geological Society of America
- Waterproof pens
- Colored pencils
. - Protractor
- Hand lens
- Dropper bottle of hydrochloric acid

- Rock hammer
- Grain-size chart/scale

2.4. PROCEDURES

(1) Al surficial materials and bedrock samples wiil be descrived using the

following sequence of parameters:

- Footage

- Sample type

- Percent recovery

- General material type
- Color

- Structural characteristics
- Grain sizes

- Composition of grains
- Degree of sorting

- Grain shapes

- Minor characteristics
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- Degree and nature of cementation
- Moisture content

Procedures for describing cach of these parameters are presented below.

(a)

(b)

(c)

(d)

(e)

(f)

(8)

(h)

Footage: Depth of sample interval.
Sample Type: Continuous drive, cuttings, core, or split spoon.
Percent Recovery: Percent of sample recovered from borehole.

General Material Type: Clay, clayey sand, saady clay, Silt, sand,

gravel, sand and gravel, shale, sandstone, or siltstone.

Color: Color of samples will be described by comparing~ samples
with a standard color chart. Either a Munsel soil color chart or
USGS standard color chart will be used. Colors will be described
from moistened samples. Any color abbreviations shall follow those

set by the standard color chart used.

Structural Characteristics: This parameter describes bedding and
other primary features of the sample, including nature of bedding
{e.g., massive, tabular, lenticular, laminated, graded, or even); pri-
mary features within beds or other structures (e.g., grading, lamina-
tions, cross bedding, channeling, distorted flow banding, and inclu-
sions); and characteristic secondary features (e.g., cleavage, promi-

nent weathering eff{ects, and fracturing) (Compton 1962).

Grain Size: Grain sizes will be classified according to the Went-
worth scale (Dresser Atlas 1982). The percentage of each grain size

will be denoted by the following descriptive terms.

Descriptive Term Percentage
Trace 1-10%
Some 10-20%
Adjective (sandy, silty, ctc.) 20-35%
*And" : 35-50%

Composition of Grains: Composition of grains will be described by

using the major or dominant grain component first, followed by
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minor compoanent percentages or the appropriate descriptive term
(Compton 1962).

(i) Degree of Sorting: The degree of sorting is a measure of particle
size uniformity. It will be visually estimated in the field using
sorting charts (Dresser Atlas 1982). ‘

(j) Grain Shapes (Roundness): Roundness is the degree of a clastic par-
ticle abrasion and is reflected in the sharpness of its edges and cor-
ners. Grain shapes will be determined visually in the field using

grain shape charts (Dresser Atlas 1982).

(k) Minor Characteristicss Minor and/or unusual characteristics of a

sample will be noted in the description including weathering.

(1) Degree and Nature of Cementation: The degree of cementation will
be recorded as uncemented or unconsolidated, poorly cemented or
consolidated, or well cemented, based on visual inspection. The na-
ture of calcium carbonate will be determined based on the reaction
of samples to dilute hydrochloric acid. The intensity of the hy-
drochloric acid reaction will be described as no reaction, weak reac-

tion, or strong reaction.

(m) Moisture Content: A general qualitative description will be used to
describe moisture content.
Dry: No discernible moisture present.

Damp: Enough moisture present to darken the color of the sample,
but does not feel moist to the touch.

Moist: Sample feels moist to the touch.
Wet: Visible water is present.
(2) Geologic descriptions of core will follow the same procedures as outlined
above. Additional records required for core are: the cored (run) interval,
the footage of recovered core and percent recovery, and the Rock Quality

Desigpation (RQD) of the cored interval. RQD is the percent of sound

core recovered in pieces greater than four inches in length (Deere 1964).
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.S RECORDS
- Field Notebooks
- Log of Boring
2.6. REFERENCES

Compton, R. R., 1962, Manual of Field Geology. John Wiley and Sons, Inc., New York,
378 pp.

Deere, D. U, 1964, Technical Description of Rock Cores for Enginecering Purposes:
Rock Mechanics and Engineering Geology, Vol. |, pp. 16-22.

Dresser Atlas.'l982, Well Logging and Interpretation Technigques: Dresser Atlas, Inc., 228
pPp.
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3. FIELD SCREENING FOR TOTAL ORGANIC COMPOUNDS IN SOIL SAMPLES

3.1. PURPOSE

To field screen soil samples for volatile organic compounds,.

3.2. RESPONSIBILITY

The Field Team Leader is responsible for field screening of samples following

this work procedure.

3.3. EQUIPMENT AND MATERIALS

- Field notebooks

- Log of boring

- Adhesive labels

- Waterproof pen

- Sample bottles (500-ml amber glass) with lids
- Photoionization detector (PID)

- Organic vapor analyzer (OVA)

3.4. PROCEDURES

(1) Approximately 50 to 100 mi of soil will be placed in 500-ml amber
glass jars, and an cqual amount of decionized water will be added to
the jar. The jar will then be shaken and allowed to stand for 30

minutes allowing organic compounds to voiatilize.

(2) The sampie jars will be labeled with the date, time, borehole number,

sample depth, and Field Team Leader’s.

(3) Field screening of the samples for total organic vapor concentrations
will be conducted using an OYA and a PID. - The instruments will be
calibrated to the volatile organic compounds of concern at each site
(Roffman et al. 1986).

(4) The lid of the sample jar will be opened slightly and the probes of
the instruments will be placed inside the jar. Values registered on

each instrument will then be recorded in the field notebook. The
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date and time of the reading, the borchole number, and the sample
depth will also be recorded in the field notebook and log of boring.

3.5. RECORDS
Field notebooks
Logs of borings
3.6. REFERENCES
Roffman, H. K.. M. D. Neptune, J. W. Harris, A. Carter, and T. Thomas, Field
Screening for Organic Contaminants in Samples from Hazardous Waste Sites, 1986,

Abstract from: Conference on Petroleum Hydrocarbons and Organic Chemicals in
Groundwater-Prevention, Detection, and Restoration, Houston, Texas, 8 p.
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4. LABELING AND STORAGE OF SAMPLES

4.1. PURPOSE

To provide procedures for labeling and storage of boxed cores and jarred sam-

ples.

4.2. DEFINITIONS

- Storage Facility: The location where boxed cores and/or jarred sam-

ples will be stored without freezing.

4.3. RESPONSIBILITY

The Field Team Leader is responsible for labeling and storage of all samples.

4.4. EQUIPMENT AND MATERIALS

- Labeling Pens

- Adhesive Labels
- Inventory Sheets
- Field Notebook

4.5. PROCEDURES

(1) Label core boxes and sample jars in the field as samples are collected. All

samples will be iabeled with

{a) location

(b) borehole designation

(¢) date

{(d) depth

(e¢) box or jar pumber

(f) total number of boxes or jars for the borehole
(g) Field Team Leader initials

Check that all information is correct before leaving the field with samples.

(2) Transport samples to storage facility.
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hole number and in neat and orderly arrangement for accessibility. All
samples from each well should be placed in one location, and the labels

should be visible.

‘ (3) Place samples in storage facility. Samples should be stacked in order by

4.6. RECORDS

- Field Notebook
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S. DECONTAMINATION OF DRILLING, TESTING, AND SAMPLING EQUIPMENT

5.1. PURPOSE

To provide procedures for equipment decontamination.

5.2. DEFINITIONS

Equipment: Augers, drill pipe, bits, sampling devices, tools, tremie pipe, pack-
ers, water pipe, geophysical logging equipment, casing, ¢lectric well sounders, pumps,
and all other miscellaneous equipment used in drilling, sampling, testing, logging, in-

stalling, and developing monitor wells.

Decontamination: Decontamination is the process of cleaning equipment to

avoid transport of contamination.

S.3. RESPONSIBILITY

The Field Tecam Leader is responsible for supervising and approving the de-

contamination cleaning of equipment.

The Driller is responsible for cleaning all drilling, sampling and well construc-
tion equipment and assisting the geophysicist in cleaning geophysical probes and ca-
bles.

5.4. EQUIPMENT AND MATERIALS

- Portable Steam Cleaner
- Brushes and Buckets

- Organic-free Water

- Alkaline Dctergent

5.5. PROCEDURES

5.5.1. Drilling and Well Installation Equipment

(1) Decontaminate all drilling equipment before starting the first borehole.

ROCKY FLATS PLANT I[IGMP/CSPCP Draft February 1987 (Revision 1) Sampling Plan  App. A, page 5-1




(2)

(3)

(4)

(5)

(6)

(1)

(2)

(3)

(4)

Upon termination of a borechole, decontaminate all drilling, packer testing,
and geophysical logging cquipment as well as stainless steel well casing

and screen.

Decontamination will include:

(a) a rinse with the steam cleaner using organic-free water;
(b) scrubbing with brushes using a solution of organic-free water and
an alkaline detergent; and
(¢) a final rinse with the steam cleaner using organic-free water.
Cover drilling equipment with a clean sheet of plastic after it is decontam-

inated. Install wet casing and screen in the borehole.
Decontaminate all equipment and tools used in well installation.

Before moving to the next drill site, decontaminate the wireline cable by
pulling it off the drum to the appropriate length. Also decontaminate the

rig table and mast.

. 5.5.2. Sampling Equipment

Decontaminate all sampling equipment before collecting the first sample

and after each sample collected.
Decontamination will include:

(2) scrubbing with brushes using a solution of organic-free water 2nd an

alkaline detergent; and
(b) a rinse with organic-free water (a stcam cleaner may be used).

Decontaminate the electric well sounder probe and cable before and after

measuring water levels.

Decontaminate pumps and pump line exteriors before and after pumping a
monitor well. Decontaminate the internal system of pumps and tubing by

pumping at least | tubing volume of organic free water through the pump.
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(5) Discard bailer rope after cach use. Attach new polypropylene rope to the

bailer at each well.

5.6. RECORDS

- Field Notebook
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8. WELL INSTALLATION

8.1. PURPOSE

To provide procedures for monitor well construction and installation.

8.2. DEFINITIONS

Monitor Well: Two-inch well designed for monitoring water levels and

groundwater quality.

Alluvial Well: Monitor well completed in surficial materials (Rocky Flats Al-

luvium, colluvium, or valley fill alluvium).

Bedrock Well: Monitor well completed in saturated sandstone of the Arapahoe

or Laramie Formations.

Piezometers: Two-inch well completed in claystone of the Arapahoe or

Laramie Formations for monitoring water levels,

8.3. RESPONSIBILITIES

The Subcontractor Site Manager is responsible for selecting completion
intervals and well designs. Completion intervals and well designs will be approved by

the Rockwell International CEARP Manager prior to well construction.

The Field Team Leader is responsible for supervision and documentation of

well completions.

The Driller will assemble and install all materials.

8.4. EQUIPMENT AND MATERIALS

- Schedule 5 Type 316 stainless steel casing

- Schedule 5 Type 316 stainless steel wire wrap screen
- Type 316 stainless steel centralizers

- Bentonite pellets

- Appropriate filter pack

- Neat Type § or Il Portland cement
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8.5. PRO

(1

(2)

(3)

Concrete mix

Organic-free water

Five-gallon buckets

Tremie pipe

Hoses and pump

Shovel

Trowel

Protective surface casing

Padlock

100-ft tape measure divided in tenths of a foot with a weight on the

end

Electric well sounder

Well construction summary data sheets
Field notebook

CEDURES

Pull all augers and drill pipe from borehole. If borehole stability is a

problem, the wells may be completed inside the hollow stem augers.
Decontaminate drilling equipment and casing.
Measure depth to water and design well construction.

Alluvial Wells. The screened interval in a.lluvial wells will extend from
approximately 1 ft below the top of bedrock to 2 to 5 ft above the water
table. A filter pack designed for the grain size of the formation will be
placed around the screened interval and will not extend more than 2 ft
above the top of the screcned interval. A 1-{t-thick bentonite seal will be
placed above the filter pack. and the annulus will be tremie grouted with
neat Portiand Type 1 or il cement to the surface. Cement may be poured
from the surface if the ccmented interval is within 5 ft of the surface. A
locking steel protective casing will be placed over the well, and a concrete
surface pad, approximately 3 ft in diameter, will be poured around the

surface casing. The pad will be sloped so as to drain away from the well.

Bedrock Wells. Bedrock mooitor wells will be screened across the entire
interval of saturated sandstone with a minimum screened interval of § ft.
Filter pack, bentonite, cement grout, protective casing, and a concrete pad

will be placed as described above.
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(4)

(5)

(6)

(7

(3)

(9)

(10)

Piczometers. Deep borecholes which do not encounter sufficient sandstone
thickness after drilling through 70 ft of claystone with an average hy-
draulic conductivity of 5 x 10'7 centimeters per second will be completed
as piezometers with two-inch, Schédulc 80, threaded and flush jointed,
polyvinyichloride (PYC) casing. Ten ft of machine slotted casing will be
placed at the base of the casing string. The remainder of the well comple-

tion will be as discussed above for alluvial monitor wells.

Calculate the amount of filter pack, bentonite, and cement that will be re-

quired for well construction.

Weld end cap on the bottom of the well screen with a stainless steel weld-

ing rod, and thread the casing string together.

Place centralizer in the center of the screened interval, and determine its

location on the casing string to the nearest 1/100th foot.

Measure the length of the screened interval and the blank casing to the
nearest 1/100th ft.

Measure total depth of the open borehole. If the bottom of the borehole is
below the base of the screen, backfill it with bentonite pellets or tremie
cement grout to the base of the screen. If the open borehole is backfilled
with grout, allow it to set for 24 hours before weil completion. Measure

total depth of the open borehole 2gain.

Place casing string in open borehole. Place slip-on cap on top of the casing
string. Measure stick up to determine total well depth. Check well design

for correct total depth.

Slowly pour filter pack into borehole annulus, making sure it is evenly dis-
tributed around the well casing. Gently shake the casing as filter pack is
added to avoid bridging of the filter pack. Measure depth to the top of
the filter pack after cach bag is added. Make more frequent measurements

as filter pack approaches the top of the screened interval.
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(1)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Record the final depth to the top of the filter pack on well construction

summary sheet. Record amount of filter pack used in the field notebook.

Pour bentonite pellets into borehole annulus, making sure they are evenly

distributed around the well casing.

Measure depth to the top of the bentonite scal and record on well con-
struction summary sheet. Record amount of bentonite used in the field

notebook.

If the bentonite pellets are above the water table, add 1 to 2 gal. of or-
ganic-free water to the hole. Allow the bentonite to swell for approxi-

mately 15 minutes before grouting to the surface.

Mix neat Type I or Il Portland cement (as directed by the Subcontractor
Site Manager) at a mix ratio of 6 to 9 gal. of water per 94-1b bag of ce-

ment.

Place tremie pipe in borehole annulus and attach appropriate hoses and

pump.

Pump grout down borchole annulus. Pour grout from the surface if the
cemented interval is within 5 ft of the surface. Record amount of cement

used in field notebook.

Measure final stick-up of well casing and record on well construction

summary sheet.

Set protective surface casing over stainless steel well casing.
Allow grout to set for 24 hr.

Place form for concrete surface pad around well casing.

Mix concrete and pour surface pad around well casing. Slope pad away

from the well with a trowel.

Weld well number on protective surface casing.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) Sampling Plan  App. A, page 8-4



8.6. RECORDS

- Well Construction Summary
- Field notebook
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9. WELL DEVELOPMENT

9.1. PURPOSE

To provide procedures for well development.

9.2. DEFINITIONS

Well Development: Well development is the process by which fines from the
formation and/or filter pack are removed from the vicinity of the well bore in order

to increase the efficiency of the well (UOP Johnson Division 1975).

9.3. RESPONSIBILITY

The Subcontractor Site Manager is responsible for determining which method
of development will be used. Well development methods will be approved by the

Rockwell International CEARP Manager prior to well dcvciopmcnt.
The Field Team Leader is responsible for well development.

The Driller will be responsible for supplying an air compressor with an air fil-

ter if the well is developed by the air lift method.

9.4. EQUIPMENT AND MATERIALS

- Electric welil sounder

- Tape measure caiibrated in tenths of feet
- Stainless steel pump?

- Air compressor®

- Teflon bailer®

- Bailer rope*

- PYC drop pipe*

- Gasoline powered generator®

- One liter beaker

- Watch

- Calculator

- Well development summary sheets
- Field notebook

*NOTE: The use of these materials will depend on the method of well development

selected.
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9.5. PROCEDURES

The well will be developed by pumping, bailing, or air-lifting. Pumping is the
preferred method of well development and will be used wherever possible. Air-lifting
is less desirable because the potential exists for oils from the air compressor to enter
the wells, but may be necessary to adequately stress the wells. An air filter wiil be
used if air-iifting is necessary. Bailing is not an efficient method of well develop-
ment because of the low flow rates induced by bailing. Bailing will only be done in

the event of pump failure and to remove sediments in the bottom of the casing.
(1) Decontaminate all equipment prior to well development.
(2) Measure the water level in the well.

(3) Record the water level on the water level data sheet. Record the date,
time, well, and development methods on the well development summary

sheet.

9.5.1. Pumping

Well development by pumping will be accomplished by means of a two-inch
stainless steel piston pump. The pump will be lowered to approximately | ft above
the bottom of the well. The well wiil then be pumped until ten casing volumes of
water have been removed from the well, until the well water is clear, or until 4 h
have clapsed. The pump will be raised 2 ft at periodic intervals until the entire

screened interval is developed.

952, Air Liftin

Well development by air lifting will be accomplished by using an air compres-
sor and 1-in. PYC air line. An air filter will be attached to the air line from the air
compressor to prevent the introduction of compressor oils or other foreign materials

into the well.

The 1-in. PYC air line will be lowered until within approximately 2 ft of the
bottom of the well. The air line from the air compressor will then be attached to the

top section of PVC pipe. The well will then be developed by the introduction of
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compressed air into the well for approximately fifteen minutes, or until a column of
water is removed from the weil. The well will then be allowed to recover and an-
other column of water discharged to the surface. This process will be repeated until
10 casing volumes of water have been removed from the well, until the produced wa-
ter is clear, or until 4 h have elapsed. At periodic intervals, the air line will be raised
2 ft until the entire screened interval is developed.

9.5.3. PBailing

Well development by bailing will be accomplished using a Teflon bailer and
small diameter polypropylene bailing rope. Water, formation and/or filter pack mate-
rials will be removed from the well by bailing until 10 casing volumes of water have

been removed from the well, until the well water is clear, or until 4 h have elapsed.

~ The bailing rope will be discarded following well development.

9.6. RECORDS

- Well development summary sheets
- Field notebook

9.7. REFERENCES

Johnson, E. E., Inc.,, Groundwater and Wells - 4 Reference Book for the Water-Well
Indusiry, 1980, Johnson Division, UOP, Inc., Saint Paul, Minnesota, 440 p.
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11. WELL PURGING

11.1. PURPOSE

To provide procedures for well purging.

11.2. DEFINITIONS

Casing Volume: The casing volume is the volume of water standing inside the
casing, i.c., the distance between the water level and the bottom of the casing (length
of the water column in the well) multiplied by the inner cross-sectional area of the

casing.

Well Purging: Purging ts the removal of sufficient water from the well so that
representative formation waters enter the well and can be sampled. Purging will con-

sist of removing three casing volumes.

11.3. RESPONSIBILITY

The Subcontractor Site Manager is responsible for selecting well purging meth-
ods. Well purging methods will be approved by the Rockwell International CEARP

Manager prior to purging.

The Field Team Leader is responsible for purging wells prior to sampling.

11.4. EQUIPMENT AND MATERIALS

Wells will be purged using dedicated bladder pumps, dedicated Teflon bailers.
or portable sampling pumps. Because of the various pi:rging methods, some or all of

the following equipment will be needed.

- Bladder pump

- Oil-less air compressor

- Stainless steel piston pump

- Polypropylene rope _
- Large container of known volume
- Deionized water

- Watch

- Calculator

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) SamplingPlan App. A, page 11-1




- Pencil

- Field Water Quality Data Sheet
' - Field notebook
11.S. PROCEDURES

11.5.1. Calculations

(1) Calculate the casing volume using the formula

Casing volume (gallons) = (TD - WL) ® (A),

where

TD = total depth of the weil from ground surface (ft),
WL = depth to water from ground surface (ft),

A cross sectional area of the well (gallons/ft),

0.163 for a 2-in. well,
0.367 for a 3-in. well,
0.652 for a 4-in. well, and
1.468 for a 6-in. well.

. Note that total depth and depth to water must be measured from the same da-
tum. The total depth of the casing is usually reported as depth below ground surface

and the depth to water is measured from the top of the inner casing. Ia order to cor-
rect the depth to water measurement, subtract the height of casing above ground from

the depth to water measured from the top of casing.

(2) Multiply the casing volume by three. This is the volume of water to be

purged.

(3) Record calculations in the ficld notebook and on Field Water Quality

Data Sheet.

11.5.2. Purging

Remove three casing volumes of water from the well using the pump, the dedi-
cated Teflon bailer, or the portable sampling pump. Regardless of the methods used
to purge the well, record the total volume purged and the time when purging begins

and ends.
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Dedicated Pump System. The dedicated pump system will consist of an air-ac-

tuated bladder pump with downward flow checking valves on the inlet to the inside
of the bladder and on the tubing above the outlet from the inside of the bladder. Air
is delivered to the outside of the bladder and pressure is maintained long enough that
the bladder is compressed and water inside it is forced into the discharge tubing. Wa-
ter is kept from exiting the bottom of the pump by the lower check valve. The air
pressure is vented to surface through the same pressurizing tube (requiring a time de-
pendent on length of tubing, required air pressure, and depth of submergence of the
pump). Water forced into the discharge tubing is held by the upper check valve. The
cycle is repeated until discharge reaches the surface and purging begins. Because of
this pumping mechanism, the discharge is delivered to the surface in cyclic slugs, but

the pressurizing air is never in contact with the water.

The upper check valve has a small-diameter bypass so that water in the dis-

charge tubing wiil drain back into weil and not freeze.

(1) Attach compressor to Pump Pressure Inlet on controller (use oil-less com-

pressor to protect pneumatic logic components inside controller).
(2) Connect red air hose between well cap and Pump Supply on controller.

(3) Position Refill and Discharge knobs to center position (12 o’clock) and
start compressor. Record the time at the start of pumping in the field

notebook.

(4) Set gas pressure level to a pressure sufficient to lift the column of water

in the discharge tubing pius 30 psi, but do not exceed 125 psi total.

(5) Adjust Discharge knob so that venting occurs at the end of the slug dis-

charge.

(6) Decrease Refill cycle time until volume discharged in each cycle begins to
decrease. If decrease is immediate, lengthen both Refill and Discharge cy-

cle times and repeat steps 5 and 6.

(7) Measure volume produced in a container of known volume (e.g., plastic

trash can or plastic bucket).
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(8) Continue pumping until the appropriate volume has been purged. Record
time at end of pumping as well as the total volume pumped in the field
‘ notebook and on the Ficld Water Quality Data Sheet.

(9) Measure and record water level at the end of pumping.
Baili

(1) Put on surgical gloves. New cotton gloves may be worn over the surgical

gloves if desired.

(2) Place a sheet of plastic over the casing. Cut a hole in the plastic for the
casing and spread sheet on ground around the well. The plastic and
equipment should be arranged in such a manner to ¢nable the samplers to

do all work while standing on the plastic.

(3) Attach new polypropylene rope to bailer inspect the check valve, top bail,
knot, and rope. Do not allow bailer or rope to contact anything but clean
plastic. If any components are loose or damaged, replace them.

. Decontaminate equipment if any new parts are used.

(4) Lower bailer into well, fill with water, and hoist to surface, coiling the

rope into the hands.
(S) Empty bailer into a container of known volume (e.g, S-gal. bucket).

(6) Continue bailing until appropriate volume has been purged, 3s determined

by voiume 1n container.

(7) Record volume purged in the field notebook and on Field Water Quality
Data Sheet.

Portabl

(1) Decontaminate the pump and sufficient tubing by scrubbing with an al-
~alkaline detergent solution followed by a deionized water rinse. Pump at

least one tubing volume of deionized water through the pump.
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(2) Place decontaminated pump approximately | ft above the bottom of the

well.

(3) Place up-hole end of the discharge line in container of known volume (e.g.,

plastic trash can or §-gal. bucket).
(4) Connect compressor to pump controliler.

(5) Turn on compressor and pump appropriate volume as measured in con-

tainer.
(6) Record purged volume on the Field Water Quality Sheet.

(7) After collecting the sample, decontaminate pump by scrubbing all tubing
that has been pulled off the reel and the pump itself with an alkaline de-
tergent solution and rinsing with deionized water. Pump at least one tub-

ing volume of deionized water through the pump.

11.6. RECORDS
- Field water quality sampling and analysis form
- Field notebook
11.7. REFERENCES
U.S. Environmental Protection Agency, 1986, Fazardous Wasie Groundwaier Task Force

Protocol for Groundwater £valuation, Office of Solid Waste 2nd Emergency
Response, Washington, D.C., DIR 9080.0-1.
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12. GROUNDWATER SAMPLING

12.1. PURPOSE

To provide procedures for groundwater sample collection.

12.2. RESPONSIBILITIES

The Subcontractor Site Manager is responsible for assigning specific wells to be
sampled. The sampling schedule will be approved by the Rockwell International

CEARP Manager prior to implementation.

The Field Team Leader is responsible for sampling monitor wells, field water

quality measurements, and transportation of samples to the onsite laboratory.

12.3. EQUIPMENT AND MATERIALS

- Sample bottles provided by on-site laboratory
- Thermometer inscribed in degrees Centigrade
- pH meter

- Portable electrical conductivity meter

- Field notebook

12.4. PROCEDURE

(1) .Pick up sample bottles, cooler, blue ice packs, samplie labels, and chain-of-

custody form at the iaboratory.
(2) Pre-iabel bottles before icaving the laboratory. Place sample bottles on ice.
(3) Produce the sample with the same device used to purge the well.

(4) Collect the sample immediately after purging if possible. If the well is es-
sentially dry after pumping, measure the water level in the well on a peri-
odic basis (approximately every three hours). Collect the volatile organic
samples within three hours of purging. Collect the rest of the samples as
soon as there is sufficient volume in the well to sample as soon as there is

sufficient volume in the well to fill the sample bottles (approximately 4
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gallons). Attempt to collect an aliquot for ficld tests and laboratory analy-
‘ sis (in that order) 24 hours after purging even if there is insufficient wa-

ter tn the well to fill all sample bottles.

(5) Produce sufficient sample for performance of four ficld water quality
tests (two 500 milliliter beakers - one for temperature and conductivity
and one for pH). Perform one ficld water quality test before sampling,
two during sampling, and one after sampling following procedures in this

document.

(6) Rinse cach bottle with formation water directly from the pump discharge
_or bailer. Fill the bottle about one-quarter full, cap the bottles, and rinse
both bottle and cap with a swirling motion. Discard rinse water. Immedi-
ately fill bottle with sample, cap, complete label, rinse bottle exterior with
deionized water, place in plastic bag, and return bottle to cooler. Remove

only one bottle from the cooler at a time for filling.

(7) After rinsing the volatile organics vials and caps with sample, fill each

vial to overflowing with sample. Carefully place the cap on the vial so

. that air is not captured, and tighten. Invert the vial and tap lightly. If
bubbles are observed, repeat the process.

(8) Record time of sampling on Field Water Quality Sheet and in field note-
book. Also note weather conditions and any other observations (e.g., insuf-

ficient sample to fill all bottles, bottles broken, ctc.).

(9) Complete chain-of-custody form and indicate analyses t0 be performed in

the laboratory.

(10) Deliver samples to the on-site laboratory within 3 hours of collection for
filtration and/or preservation of appropriate bottles.

12.5. RECORDS

- Field water quality and analysis sampling form
- Field notebook )
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12.6. REFERENCES
' US. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, Office of Solid Waste and Emcrgcncv Response,

Washington, D.C.
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13. FIELD MEASUREMENTS

13.1. PURPOSE

To provide procedures for ficld measurements made at the site of monitor

wells and surface water stations.

13.2. DEFINITIONS

Field Measurements: These measurements consist of temperature, pH, conduc-

tivity, dissolved oxygen, organic vapors, and qualitative observations of color and

odor.

13.3. RESPONSIBILITY

The Field Team Leader is responsible for measurement of field parameters.

13.4. EQUIPMENT AND MATERIALS

The equipment used for ficid measurements has been selected based on proven
durability in ficld applications; however, field equipment is still rather f{ragile.
Equipment should be kept spotlessly clean at all times and protected from tempera-
ture extremes. Conductivity meters and pH meters will be calibrated daily following
the manufacturers’ instructions. All other instruments will be calibrated weeklv.
Each instrument will have its own calibration log book, and all calibrations will be

documented. The following equipment is normally used:

- Thermometer inscribed in degrees Centigrade
- pH Meter - with calibration buffer solutions
- Portable electrical conductivity meter - with calibration
- Standard solutions

- Photoionization Detector (PID)

- Organic Vapor Analyzer (OVA)

- Deionized water

- Pencil

- Field Water Quality Sheets

- Field notebook

- Calibration notebooks
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‘ 13.5. PROCEDURE

13.5.1. Temperature Measurement

Immerse the thermometer bulb in a beaker filled with sample. Make the mea-
surement immediately after sampling so that the temperature will not have time to
change. Read the thermometer while it is still immersed, to the nearest degree Centi-
grade, and record the reading in the ficld notebook and on the Field Water Quality
Data Sheet. Rinse the thermometer with deionized water and put it away.

Calibrate the thermometer on a2 weekly basis against a National Bureau of

Standards certified thermometer. Document calibrations in the calibration log book.

13.5.2 pH M rement (VWR Scientifl
(1) Turn on meter.

(2) Check battery.

. (3) Place partially f{illed 50-milliliter beakers containing pH 4 and pH 7
buffer solutions into a water bath (well water) to maintain the tempera-

ture of the buffers as close as possible to the temperature of the well wa-

ter. The water bath will need to be refilled periodically with water re-
moved from the well.

{(4) Remove boot from ¢iectrode.

(5) Rinse electrode with deionized water. Be sure any salts are removed.
(6) Immerse bulb in pH 7 buffer.

(7) Adjust using calibration knob to read 7.

(8) Rinse ¢lectrode with deionized water.

(9) Immerse bulb in pH 4 buffer.

(10) Adjust using temperature knob to recad 4 (this is a span adjustmeat and not

\ . a true temperature correction).
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(1

{i2)

(13)

(14)

(15)

(16)

(17)

(18)

Measure the temperature of the buffers using a thermometer, following the
procedures described previously. Be sure to rinse the thermometer with

deionized water between solutions.
Coliect some sampic in a beaker (rinse the beaker with sample).

Rinse the thermometer with deionized water, and measure the temperature
of the sample. If the buffer solutions are not at the same temperature as
the samples, put fresh formation water in the water bath, allow time for

temperature ecqualization, and repeat the calibration procedure.
Rinse the clectrode in deionized water.
Immerse the bulb in the sample.

Read the pH to the ncarest tenth of a pH unit. Stir the sampie with the
electrode to hasten reading stability.

If the pH is greater than 7, re-calibrate using the pH 10 buffer instead of
the pH 4. Perform steps 5 through 16 above. If most samples have pH
values greater than 7, pH 10 buffer should be routinely substituted for pH
. .

Record the pH reading on the data sheet and in the field notebook. Doc-

ument calibrations in the calibration log book.

(19) Rinse the eiectrode with deionized water and repiace piastic boot.
(20) Turn off meter.
13.5.3 Conductivity Measurement (YS[ 1976b)
(1) With conductivity meter off, check zero position. Adjust if necessary.

(2)

(3)
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Sampling Plsa  App. A, page 13-3




. (4) Collect a sample in a beaker (rinse beaker with sample before collecting).
(5) Rinse probe with deionized water.
(6) Immerse probe in the sample.

(7) Switch to temperature. Record the temperature on Field Water Quality
Sheet and in field notebook (may be different from earlier temperature

measurement).

(8) Switch to conductivity and record both the needle reading and scale knob
setting. Do not perform any calculations. Record the two values on the
Field Water Quality Sheet and in field notebook.

(9) Tura meter off.
(10) Remove probe from sample and rinse with deionized water.

(11) Rinse beaker with deionized water.

’ 13.5.4. Dissolv m 76

(1) Place meter in intended operating position. Do not move without calibrat-

ing.
(2) With meter off, adjust meter to zero using center screw.
(3) Switch meter to zero and adjust to zero with zero knob.

(4) Switch meter to full scale and adjust to "15° on ppm scale using full scale
knob.

(5) Attach probe to the meter and wait 15 min to polarize probe.

(6) Perform air calibration:
- Switch to calib O2 position;

- Place the probe in moist air (small calibration bottle with a few
drops of water) and allow 10 min for temperature stabilization

‘ (can be same as polarization wait); and
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- Set meter to local altitude (6,000 ft amsl) using calib knob -- be
sure reading is steady;

Calibrate meter against standard soiutions (on a weekiy basis). Document cali-

brations in calibration log book.

(7) Place probe in sample and stir by raising and lowering the probe about |
ft per s. Allow probe to equilibrate to sample temperature and dissolved

oxygen.
(8) Turn switch to temp and read temperature from lower scale.

(9) Set O2 solubility factor dial to observed temperature, using the salinity in-
dex scale on the dial (salinity determined using SCT meter - each bar on

index represents 5,000 ppm chloride concentration).

(10) Turn switch to read O2 and read dissolved oxygen value in ppm directly

from the meter.

(11) Turn off meter, rinse probe with deionized water, add a few drops of
deionized water to the sponge in the probe holder, and return probe to
holder.

13.5.5. i r men m 7

(1) Remove plate on the top half of the case by pulling up on the two fasten-
ers. The extension tube and battery charger are located under this plate.

(2) Attach exteasion tube to the end of the probe.
(3) Check to sce if the instrument’s function switch is in the "OFF" position.

(4) Install the 12 pin interface connector for the probe into the connector on
the instrument box by carefully matching the alignment key of the probe
connector to the slots in the box connector. Twist the connector in a

clockwise manner until a distinct snap and lock is felt.

‘(S) Check the battery supply by turning the function switch to the "BATT"
position. The meter needle should deflect to the far right or well within
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the green zone (NOTE: The battery check indicator will not function un-
less the probe is attached). If the needle is below or just in the green zone
‘ or the red LED light is on, the battery should be recharged.

~
(=5
-

To zero the iastrument, turn the function switch to the “STANDBY" posi-
tion and rotate the "ZERO" poteantiometer until the meter reads zero. This

is an electronic zero adjustment. Calibration gases are not needed.

(7) Turn the function switch to the sclected scale. There should be a hum-
ming sound emanating from the probe. This is the fan which pulls air
into the probe. A blue giow should be secen through the end of the probe.
Do not stare at this glow, as it is an ultraviolet light source which can
damage the eyes. An overall check can also be done by passing a magic
marker past the tip of the probe. This should generate a reading or jump

of the needle.

(8) Place the function switch in the 0 - 20-ppm range for the most sensitive

monitoring.
(9) Before cntering a work area, determine the background concentration.
This concentration should be used as a reference to readings made in the

work area. Under no circumstances should one attempt to adjust the
"ZERO" or "SPAN" adjustments while the instrument is being used in the
work area (NOTE: When using the O - 20 ppm range, background concen-
trations up to 1.0 ppm are common in clean eanvironments. This reading is
generated internally by the instrument and should be referred to as zero

ppm).

(10) Take PID readings in the headspace of a well before making water level
measurements. Condensation and dust on the lamp can interfere with
proper readings. PIDs do not function well during precipitation events or

sudden temperature changes which can fog up the lamp.

(11) Record all readings in the ficld notebook.
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13.5.6. Organic Vapor Analyzer Measurements (Foxboro Analytical)
(1) Remove top cover of the instrument.
(2) Move the INSTR switch to ON and allow five minutes for warm up.

(3) Set the audible alarm to a predetermined level by turning the PUMP
switch to ON. Adjust the meter pointer to the desired alarm level using
the CALIBRATE ALARM (zero) knob. Turn the ALARM LEVEL AD-
JUST knob on the ‘back of the readout assembly until the audible alarm
comes on. Adjust speaker volume with VOLUME knob. The instrument is
then preset to activate the alarm when the organic vapor level exceeds that

of the setting.

(4) Move the CALIBRATE switch to 10X and adjust the meter reading to zero
with the CALIBRATE ADJUST (zero) knob.

(5) Eansure the PUMP switch is ON and observe the SAMPLE FLOW RATE in-

dicator. The flow rate should be approximately 2 units.

(6) Open H2 TANK VALVE one turn and observe the reading on the H2
TANK PRESSURE indicator (approximately 150 psi of pressure is needed

for each hour of operation).

(7) Open H2 SUPPLY VALVE onc-half to onec turn and observe the reading
on the H2 SUPPLY PRESSURE indicator.

Caution: Do not leave H2 SUPPLY VALVYE open when the pump is not run-

ning, as this will allow hydrogen to accumulate in the detector chamber.
(8) Confirm that meter is still reading zero (readjust if required).

(9) Depress the igniter button. There will be a slight "pop” as the hydrogen ig-
nites, and the meter pointer will move upscale of zero. Do not depress ig-
niter button for more than 6 seconds. If burner does not ignite, let in-

strument run for several minutes and try again.
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(10) Move instrument to an area representative of the "lowest ambient back-
ground conceatration” to be surveyed. Move the CALIBRATE switch to

1X and adjust the meter to read 1 ppm with the CALIBRATE ADJUST
(zero) knob.

(11) If the alarm level is to be set above background levels, turn the ALARM
LEVEL ADJUST knob on the back of the readout assembly until it activi-
ties slightly above background.

(12) Set the CALIBRATE switch to the desired range.

(13) Using one hand operation, survey the arcas of interest while observing the

meter and/or listening for the audible alarm indication.

(14) Record readings in the field notebook.

13.5.7. Color and QOdor

Record any observations regarding the general condition of the samples. Espe-
cially note color, turbidity and odor.

13.6. RECORDS

- Field water quality data sheets
- Field notebook

13.7. REFERENCES

Foxboro Analytical Century Systems Portable Organic Yapor Analyzer Iastructions
and Service Manual.

HXNU Systems Inc.,, 1975, Instruction Manual for Mode! PI101 Photoionization Ana-
lyzer.

VWR Scieatific, 1976, Care and Feeding, of the Mini and Digital pH Meters, Model 47.

Yecllow Springs Instrument Co., 1976a, Instruction Manual, YSI Model 5!B Dissolved
Oxygen Meter.

Yellow Springs Instrument Co., 1976b, Instructions for YSI Models 33 and 33M S-C-T
Meters.
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14. WATER LEVEL MEASUREMENTS

14.1. PURPOSE

To provide procedures for measuring water levels in monitor wells and

piczometers.

14.2. DEFINITIONS

Electric Water Level Sounder: An clectric water level sounder is a device to
measure the depth from a reference point (usually top of casing) to the water level in
a well. The sounder consists of a two-wire cable on a ree! with a double clectrode tip.
The reel houses a battery and voitmeter (or other device such as a light or buzzer) so
that clectrical continuity is indicated between the electrodes when submerged. The

cable is graduated, indicating the length of cable in the well (Todd 1980).

14.3. RESPONSIBILITY

The Field Team Leader 15 responsible for water level measurements and accu-
rate recording of data.

14.4. EQUIPMENT AND MATERIALS

- Electric water level sounder

- Deionized water

- Extra batteries

- Tape measure graduated in hundredths of feet
- Watch

- Pencil

- Photoionization Detector (PID)

- Field Water Quality Data Sheet

- Water Level Data Sheet

- Field notebook

14.5. PROCEDURES

¢} Record well location, identification number, date, time, and Field Team
Member initials in field notebook and on data shects.
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(2) Check headspace of the well for any organic vapors with a PID. Record

. rcading in ficld notebook.

(3) Decontaminate clectrode on sounder and sufficient length of cable by
washing with an alkaline detergent solution and rinsing with deionized

water so that only clean cable enters the well.

(4) Turn on sounder, check battery, and lower cable into well until the pres-

ence of water is indicated.

(5) Hold wire so thumb and index finger are touching the top of casing when
probe just enters the water (alarm will sound). Use the north rim of the

inner casing for the depth to water reference point.

(6) Raise cable until alarm stops (i.c., probe is just above water level). Lower
cable until alarm sound again. Check to see if thumb and index finger are

at the same location as before.

(7) Still holding the cable at the measurement point, pull an arm’s length of

cable from the well. With other hand, push the zero end of tape measure

' against thumb, holding the measurement point, and measure distance to the
first downhole graduation on the cable. Measure to the nearest 1/100th of

a foot.

(8) Record the time, cable and tape measure readings in the field notebook.
Transfer recadings to the Field Water Quality Data Sheet and the Water

Levei Data Sheer.

(9) Coil the downhole cable into hands to minimize contamination of the en-

tire sounder.

(10) Decontaminate all of the cable that was downhole plus 5 ft by washing
with an alkaline dectergent solution and rinsing with deionized water.

Decontaminate equipment between wells and at the end of cach day.

(11) Wrap sounder in clean plastic after decontaminating.
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‘ 14.6. RECORDS

- Water level data sheets
- Field notebook

14.7. REFERENCES

Todd, David Keith, 1980, Subsurface Investigations of Groundwater; in Groundwater
Hydrology, Second Edition, John Wiley and Sons, Inc., New York, pp. 434-435.
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APPENDIX 6

QUALITY ASSURANCE/QUALITY CONTROL
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QUALITY ASSURANCE/QUALITY CONTROL PLAN

1. INTRODUCTION

CEARP Phase 2 consists of CEARP Phase 2a, Monitoring Plan. and CEARP
Phase 2b. Site Characterization (Remedial Investigation). This Quality Assurance,
Quality Control (QA/QC) Plan is one component of the Monitoring Plan {or Rocky
Flats Plant. The Monitoring Plan typically consists of five parts: Synopsis, Sampling
Plan, Technical Data Management Plan, Health and Safety Plan, and Quality Assur-
ance/Quality Control Plan. Because of the Compliance Agreement made by the Statc
of Colorado, Environmental Protection Agency, and the DOE, this Monitoring Plan
also includes a Feasibility Study Pfan. The Svnopsis provides a discussion of the

current situation and serves as an introduction to the other plans.

CEARP uses a three-tiered approach in preparing the monitoring ptans: :he
CEARP Generic Monitoring Plan (CGMP) (DQOE., 1986b), the Installation Generic
Monitoriné Plan (IGMP), and the Site-Specific Monitoring Plans (SSMPs). The CGMP
Quality Assurance/Quality Control (QA/QC) Plan provides the generic guidelines and
procedures that will be emploved during CEARP Phase 2 site characterization
(remedial investigation) to ensure the reliability of data collected at CEARP sites. It
is intended to establish a general quality assurance/quality control policy and to pro-
vide the framework for more specific quality assurance/quality control requirements
to be employed at cach installation and at each site. This IGMP Quality Assur-
ance/Quality Control Plan provides installation generic information and procedurss,
whereas the SSMPs wiil provide site-specific detail regarding locations. tvpes and

number of samples.

This [GMP is the Comprehensive Source 2nd Plume Characterization Plan rc-
quired by the Compliance Agreement. Therefore, the acronym used to refer to this
plan is IGMP/CSPCP.

According to DOE policy, DOE activities shall maintain programs of quality
assurance (DOE Order 5700.6B). In the area of environmental protection, quality as-
surance plans must be integrated with the DOE implementation of CERCLA (DOE
Order 5480.14).
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CEARP Phase 2b site characterizations (remedial investigations) will be im-
plemented using procedures to assure that the precision, accuracy, completeness, and
representativeness of data are known and documented. At a minimum, this will in-
clude adherence to the CEARP CGMP, IGMP/CSPCP, and SSMP Quality Assur-
ance,/Quality Control Plans, and may include preparation of written Quality Assur-

1nce/Quality Control Plans covering each aspect of the project performed.

This IGMP/CSPCP Quality Assurance/Quality Control Plan presents the orga-
nization, objectives, functional activities, and specific quality assurance and quality

control activities associated with the CEARP Phase 2b site characterizations (remedial

investigations) at Rocky Flats Plant. The Quality Assurance/Quality Control Plan is

designed to achieve specific data quality goals for CEARP Phase b site characteriza-

tions (remedial investigations). Appendix A includes the quality assurance protocols

[or all laboratory services to be provided under CEARP Phase 15 site characteriza-
tions (remedial investigations),

A brief description of the CEARP Phase 2b site characterization (remedial in-
vestigation) and background can be found in the Synopsis.

ground description, sce the CEARP Phase ! report.

For a more in-depth back-

February 1987 (Revision 1) QA/QC Plan Section 1, page 2




2. PROJECT ORGANIZATION AND RESPONSIBILITY

Project organization and responsibility are divided among DOE. Los Alamos
National Laboratory, and Rockwell International as described below. Los Alamos Na-
tional Laboratory has the primary responsibility to implement CEARP under the
guidance of DOE-Albuquerque Operations Office. However, operational responsibili-
ties have been assigned to Rockwell International at Rocky Flats Plant {or the sitc
characterizations (remedial investigations). The DOE-Rocky Flats Plant Area Office
is responsible for the function of the Rocky Flats Plant. Because of this responsibil-
ity, the DOE-Rocky Flats Plant Area Office will provide additional guidance to its
contractor, Rockwel!ll International, in implementation of the CEARP Phase b site

characterizations {(remedial investigations).

Project organization is shown in Figure 2.1. The responsibilities of the various
personnel can be divided into operational, laboratory, and quality assurance responsi-

bilities, as {ollows.

2.1. OPERATIONAL RESPONSIBILITIES

Assistant Secretary for the Environment. The DOE Assistant Secretary for the

Environmeat appoints Headquarters investigation boards and establishes the scope of
Headquarters investigations (DOE Order 5484.1). DOE-wide Environmental Surveyvs

and Awudits originate from the Assistant Secretary.

Environmental Survevs and  Audits. Headquarters Environmental Survev

Teams have been directed 10 conduct cne-time environmental surveys and sampling of
DOE facilities. These surveys are independent of CEARP activities at Rocky Flats
Plant, but data from survey team sampling will be utilized in the CEARP characteri-
zation of Rocky Flats Plant. A HeadqQuarters environmental survey team visited the
Rocky Flats Plant site in 1986. The results of the survey will be used as an internal

management tool by the Secretary and Undersecretary of DOE.

Audits are a function of the Office of the Assistant Secretary for the Envi-
ronment. Audit teams provide quality control for the implementation of environmen-
tal monitoring at DOE facilities. Although independent of CEARP, audit teams com-

plement CEARP activities by providing additional quality assurance.

ROCKY FLATS PLANT [IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 2, page 1




DOE-Albuquerque QOperations Office Environmental Programs Branch. The

DOE-Albuquerque Operations Office, Environmental Programs Branch, is responsible

lor overseeing all environmental programs within DOE-Albuquerque Operations and

conducting special assessments such as CEARP.

DOE-Ro¢cky Flats Arca Qffice. The DOE Rocky Flats Area Office is responsi-
ble for the missions of the Rocky Flats Plant, including environmental protection.

The DOE Rocky Flats Areca Office oversees the integration of Rocky Flats Plant re-
sources with CEARP activities at Rocky Flats Plant.

Rockwell International. Rockwell International, as prime contractor to DOE.

provides support to DOE in accomplishing the mission of Rocky Flats Plant, including
cnvironmental protection. Rockwell International will perform the CEARP Phase 2b

site characterizations (remedial investigations) at Rocky Flats Plant,

Los _Alamos Natignal Laboratorv. Los Alamos National Laboratory manages

the CEARP program, providing direction, oversight and review, and preparing final
reports.

2.2, ANALYTICAL LABORATORY RESPONSIBILITIES

Analytical laboratory responsibilities include performing analvtical services,
and providing quality assurance. Rockweil Iaternational will perform the CEARP
Phase 2b site characterizations (remedial investigations) at Rocky Flats Plant. This

IGMP/CSPCP provides guidance for quality assurance programs to be implemented bv

field laboratory operations
- analyucal laboratories
- geotechnical laboratories
- radiological laboratories.

2.3. QA RESPONSIBILITY

Quality assurance responsibilities are to monitor and review the procedures
used to perform all aspects of site characterizations (remedial investigations), includ-
ing data collection, analytical services, data analysis, and report preparations. Pri-
mary responsibility for project quality rests with the Rockwell International CEARP

Manager. Ultimate responsibility for project quality rests with DOE.

ROCKY FLATS PLANT [IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 2, page 2
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Figure 2.1. Quality Assurance/Quality Control Organization Chart.
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall quality assurance objective is to develop and implement procedurcs
for ficld sampling, {ield testing, chain of custody, laboratory analysis, and reporting
that will assure quality as specified in DOE orders governing quality assurance and
environmental protection. Specific procedures to be used {or sampling, chain-of -cus-
tody, audits, preventive maintenance, and corrective actions are described in other
sections of this IGMP Quality Assurance/Quality Control Plan. The purpose of this
section is to define quality assurance goals for accuracy; precision and sensitivity of
analysis; and completeness, representativeness, and comparability of measurement data
from all analytical laboratories. Quality assurance objectives for ficld measurements

are also discussed.

For some 1icid activities, samples wiil not te coilected., but measurements wiil
be taken where quality assurance concerns are appropriate (e.g., {ield measurements of
pH, temperature, and elevations). The primary quality assurance objective in activi-
ties where samples are not collected is to obtain reproducible measurements to a de-
gree of accuracy consistent with their intended use and to document measurement

procedures.

3.1. REGULATORY AND LEGAL REQUIREMENTS

Data used to evaluate compliance with the National Interim Primary Drinking
Water Standards, State .of Colorado water-quality standards. or water-quality criteria
for agricultural or industrial use wiil have method dctection limits as specified by the

analytical method used, as appropriate.

3.2, LEVEL OF QUALITY ASSURANCE EFFORT

Field dupiicates, field blanks, and trip blanks will be taken and submitted to
the analytical laboratories to provide a2 means to assess data quality resulting from
field sampling. Duplicate samples will be analyzed .to check for sampling repro-
ducibility. Field and trip blanks will be analyzed to check for procedural contamina-
tion and/or ambient site conditions that are causing sample contamination. Trip

blanks will be analyzed to check for contamination during packaging and shipment.
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Because volatile organic compounds are a class of contaminants most likely to be in-
troduced to the sample by the sample container, there will be one trip blank per batch
of samples designated for volatile organic compound analysis (shipping container).
There will be one duplicate and onc field blank for every 10 investigative samples
collected. For laboratory organic analysis, matrix spikes and matrix spike duplicates
will be used. The general level of quality assurance effort for organic analysis will
be one matrix spike and one matrix spike duplicate prepared {or every 20 samples of
similar concentration and/or similar sample matrix, whichever is greater. In addition
to {ield check samples, water samples of known concentration traceable to cither EPA
or NBS standards will be prepared for inorganic and radiological analyses. The gen-
cral level of quatlity assurance effort (or inorganic analyvses will be one duplicate
known sample and one duplicate field sample for every 10 investigative samples 10

check analytical reproducibility.

Soil samples sclected for geotechnical testing will include one {ield duplicate

for each 20 analvses being performed, if possible, but wiil not inciude blanks.

The groundwater, surface water, and soil samples collected at Rocky Flats
Plant during CEARP Phase 2 will be analyzed using the analytical methods specified
in Tables 3.1, 3.2, 3.3, and 3.4. The level of laboratory quality assurance effort wiil

correspond to the procedures outlined in Appendix A.

3.3. ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES

The fundamental quality assurance objective with respect 10 accuracy, pre-
cision, and sensitivity of laboratory analvtical data is to achieve the quality control
acceptance criteria of the analytical protocols. Sensitivities required for analyses of
radionuclides, organics, metals, and other inorganic compounds, in both aqueous and
solid matrices wiil be the detection limits shown in Tables 3.1, 3.2, 3.3, 3.4; 3.5, and
3.6. Achieving these detection limits depends oa the sample matrix. Highly contami-

nated samples requiring dilution will have detection limits higher than those detected.

The accuracy of field laboratory measurements of groundwater and surface
water pH will be assessed through pre-measurement calibrations and post-measurement
verifications using at least two standard buffer solutions. The two measurements

- must each be within +0.05 standard units of buffer solution values. Precision will be
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assessed through replicate measurements of every tenth sample. The standard de-
viation of four replicate measurements must be less than or cequal to 0.1 standard
units. (The electrode will be withdrawn, decionized-rinsed and re-immersed between
cach rcplicate. The calibration and verification will be done before the {irst repii-
cate and after the last replicate) The instrument used will be capable of providing

measurcments to 0.01 standard units.

The geotechnical and field data will be considered accurate if the quality as-
surance criteria with respect to equipment, solutions, and calculations are met, and if

adherence to appropriate methods can be documented during a systems audit.

3.4. COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

The laboratories will provide data meeting quality control acceptance criteria
as described 1n Appendix A. Laboratories will provide completely valid darta
(IGMP/CSPCP QA/QC Plan, Section 8); the reasons for any variances from 100 per-

cent completeness will be documented in writing.

3.5. FIELD MEASUREMENTS

Measurement data will be generated in many field acrivities. These activities
may include, but are not timited to, the following:

- using geophysical survevs

- documenting time and weather conditions

- locating and determining the elevation of sampling stations

- measuring pH, conductivity, and temperature of water samples

- qualitative organic vapor screening of solid samples using a pho-
toionization detector (PID) or an organic vapor analvzer (OQVA)

- measuring water levels in a borehole or wel)

- standard penetration testing

- calculating pumping rates

- verifying well-development and presampling purge volumes

- performing hydraulic conductivity tests
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The general quality assurance objective for such measurement data is to obtain
reproducible and comparable measurements to a degree of accuracy consistent with
the intended use of the dara through the documented use of standardized procedures.
Procedures for performing these activities and standardized formats for documenting
them are presented in the CGMP and IGMP/CSPCP Sampling Plans. These procedures
may be incorporated by reference (EPA methods) or included as appendices. Stan-
dardized formats for documenting data collection are included in the Technical Darta

Management Plan.
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Table 3.1, Anatysis Plan for Aqueons Sanpl es®

Detection Sample Sample Holding Reporting
Analyte Method Limit Container Volume Preservations Time (days) Uniys
. 3 . 0.9
HSL volatile Ref. 1 X 40 ml vial (2) 40 ml Cold, &°¢C 14 ug/L

w/teflon lined
silicone rubber

septum
A | 3 0.9 7
HSL Base/Neutral/Acid Ref. 2 X Amber G, 1L 11 Cold, 4°C 7740 ug/L
HSL Pesticide/PCB Ref. 3 x“' Auber G, It 11 Cold, 1.°c9 7/40 ug/L
.2 ’ 78 3 9
HSL Inorganic EPA 200. X P, G, 1L 1 pH<2, u/mm} 180 ug/L
. 8 3 _ 9
Cyanide . EPA 335 X P, G, 1L 0.5 1 pH> 11, w/NaOH 14 ug/L
4 8 ) . . R
PH EPA 150.1 U.1 pH unit P, G N/A None field Meas. pH unit
Sp. Cmﬁvi(y‘ EPA 120.18 1 P, G N/A None Field Meas. wuho/cm
4 0.18 A N fField Meas c
Temperature EPA 170.1 0.1 P, G N/ one . o
Diss. Oxygen‘ EPA 360.18 u.h G N/A None field Meas. mg/
DS epa 1608 5 P, G 1L 0.1 1 cotd 4°¢° 7 mg/1
8 i 0.9
1SS EPA 160 10 P, G IL 0.11 Cold 4°C 7 mg/ |
8 N [ 9
Total Phosphate EPA 365.4 G301 P, G 1L 11 Cold 4°C, pHx2 28 mg/l
H/HZSOL
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Table 3.1. (Continucd)

pDetection Sanple Sanpl e
Analyte Method _Limit Container _Volume
Chloride, Sulfate gpa 352.2° 5 P, G, 1L 1
375.2
. 5 ) ’
Carbonate/Biocarbonate S.A. 403 10 P, G, 1L 1L
. .8
Nitrate EPA 300.0 ) P, G, 1L 11
Hexavalent Chromium s.K. 3128° 0.01 P, G, 1L VL
lIhe HSL Base/Neutral/Acid fractions analytical parameters are the HSL semivolatites.
2lnch.ndes Cesiumn, Molybdenum, Strontium which are non-HSL metals.
3Sec Tables 3.% and 3.6.
‘Field Measurements.
5'Ihese are reported as carbonate and biocarbonate alkalinity.
6Sundard Methods for Examination of Water and Wastewater, 15th Edition.
77 days to extraction, analysis within 40 days of extraction.
8malhods for Chemical Analysis of Water and Wastes, 1983; £PA  600/4-79-020.
9

All samples with the exception of VOA's will be filtered within 4 hours of sample collection,
and preservatives added to the filtrate as specified. All samples will be kept at 4% untilt
delivered to the laboratory.

*The SSMP Sampling Plans will define the actual suite of parameters to be analyzed for
specific samples.

Method References

Ref. 1. Method 624 - “Methods for Organic Chemical Analysis of Municipal and Industrial Waste Water," EPA 600/4-82-057 plus additions, 1984.
Ref. 2. Method 625 - "Methods for Organic Chemicsl Analysis of Municipal and Industrial Waste Mater,* EPA 600/4-82-057 plus additions, 1984.

Ref. 3. Method 608 - “Methods for Organic Chemical Analysis of Municipal and Industeinl Haste Mater," £PA 600/4-82-057 plus additions, 1984.

Preservations

Cotd 4°¢°

Cold 4°¢7

Cold 4°c°

cold «°°

Holding

Lime (days)

28

14

Reporting
Units

mg/ 1

mgy/\

mg/1
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Analyte Method
HSL Volatilte Ref. 2
HSL Base/Neutral/Acid Ref. 3
HSL PesticidesPCs Ref. &
HSL Inorganic‘ Ref. S
Reactivity Ref. 6
EP Toxicity Ref. 7
Chloride EPA 300.0S
Sulfate EPA 300.0°
. ; 5
Nitrate EPA 300.0
Cyanide Ref. 1
. 7
Hexavalent Chromium S. M. 3128

See Tables 3.5 and 3.6.

A S N -

lable 5.2.

Detection

_Limit

x2

60 n&/gb
b()ng/g6

60 ug/ué
2

%

! ug/g6

Extract within 7 days, analysis within 40 days of extraction.
Reported as dry weight, X moisture reported separately.
Soil/Sediments will be [eached with Laboratory Reagent Water (20 g soil to 50 mt water) and water extract analyzed using referenced procedute.

Analysis Plan for Soil/Sediment/waste Samples*

Sanple

Container

40-ml vial (2)
w/teflon lined
silicon rubber
septa

Anber G, 11

Anber G, 1 L

PG, 1L

Includes Cesium, Molybdenum, and Strontium which are non-HSL metals.

Mcthods for Chemical Analysis of Water and wastes, 1983; EPA 600/4-79-020.

Sonpil e

Volume

10-30

16-30

200

100 g

20

20

20

200

100

Holding

Preservations lime (days)
totd, 4% 1%
cold, &% 7/40°
cotd, 4% 7040°
cold, 4% 180
cotd &°¢ N/A
totd 4% N/A
cotd, «% NIA
cotd, 4% H/A
told, 4% N/A
cotd, % 14
cotd «% 1

Reporting
Units

ug/kg

ug/kg
ug/kg
mg/kg
g/t

ug/l in
leachate

my/kg
mg/kg
mg/kg
/7Kg

m3/kg

Procedure rcference:
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lTable 3.2. (Continued)

6Ihese are estimated detection timits.
Soil/sediment will be leached with Laboratory Reagent Water (5 g soil and 100 ml of water) by shaking for 2 hours, and the water extract filtered and subsequently
analyzed. This is in accordance with method 3128 in Standard Methods for Examination of Water and Wastewater, 15th

Edition,
“The SSMP Sampling Plans will define the asctual suite of parameters to be snalyred for
specific samples.

Method References
Ref. 1. Method 9010 - “Test Methods for Evalusting Solid Wastes,” Office of Solid Waste and Emergency Response, Washington, DC 20440, Revised April 1984.
Ref. 2. Method 8240 - “Test Methods for Evaluating Solid Wastes,* Office of Solid Maste and En-cr\;;uncy Response, Washington, DC 20460, Revised April 1984,
Ref. 3. Method 8270 - “Test Methods for Evaluating Solid Wastes,” Office of Solid Waste and Emergency Response, Washington, DC 20460, Revised April 1984,

Ref. 4. Method 8080 - “Test Methods for Evaluating Solid Westes," Office of Solid Waste armd Euwryency Response, Washington, 0C 20460, Revised Apcil 1984,

Ret. 5. Method 6010 or 7000 Series Methods - “lTest Methods for Evaluating Solid Westes,” Office of Solid Waste and Emergency Response, Washington, DC 20460, Revis
April 1984.

Ref. 6. Nethod 9010, 9030 - “Test Methods for Evaluating Solid Wastes, " Office of Solid Waste arxi Emergency Response, Washington, DC 204¢0, Revised April 1984.

Ret. 7. Method 1310 - "Test Methods for Evaluating Solid Wastes,” Office of Solid Waste arvi Emcrgcncy»'Rcsponse, Washington, DC 20460, Revised April 1984,

ueid OO/YD (1 uowstasy) 861 Arvruqay  ymig  dDdSO/dNOI

g ?8ed ‘¢ uonydeg




11 081 2> wd o1 Sown
/14 081 2> ud 01 Soww
11d 081 2> wd o1 fonk
114 081 2> wd o1 Somn
/td N u0118AI3S3Id ON
1/1d 081 2> ud o) fomn
13 $ 193] Uskep) Swig SUGJIEAIISalg
6uiisoday 6uIpOH

s3jdwes snoonby Jo)

100071

1005°0

100070

10001

1800°0

120
TR

d)hueg

1e8 | ‘d

186 | ‘d

188 | ‘4

186 | ‘d

W oot ‘9

196 | ‘g
JauTeiu0)
2)dung

Wieod )

/1d

9°0 = 852N
1116 970

= 52+ £52-N
/16 oo
14 o

AVARANNLT

1/10d2

= @ $%049

TR B

Uo112310q

sisdjeuy yer16oj0ipey 10} ue)g StsAypuy g g aqe|

8'y’

6'8'L'y’

2t

1

g'¢’

£t

1

‘11

‘ot

21

6’

‘2°9°'%'s'21

MEITE]"]

2 JUBwWYINIIY 33S,,
i uawydeyy aas,

06-4S

n sidolosy

192 -wy

6£2-nd

wtysg

e13q/eydie ssousn

ERYSTIV

Section 3, page 9

IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan

ROCKY FLATS PLANT




~)

O

. -

ATTACHMENT |

Method References

U.S. Environmental Protection Agency, 1979, Radiochemical Analvtical Procedures
for Analysis of Environmental Samples, Report No. EMSL-LY-0539-1, Las Vegas.
NV, U.S. Environmental Protection Agency.

American Public Health Association, American Water Works Association, Water
Pollution Controi Federation, 1985. Standard Methods for the Examination of
Water and Wastewater, 16th ed., Washington, D.C., Am. Public Health Association.

'U.S. Environmental Protection Agency, 1976. Interim Radiochemical Methodology

for Drinking Water, Report No. EPA-600/4-75-008. Cincinnati US. Environmen-
tal Protection Agency.

Harley, J. H., ed., 1975, HASL Procedures Manuai, HASL-300; Washington. D.C..
U.S. Energy Research and Development Administration.

Misaqi, Fazlelleh L., Monitoring Radon-222 Content of Mine Waters Informational
Report 1026, US. Department of Interior, Mining Enforcement and Safery Ad-
ministration, Denver, CO, 1975.

"Radioassay Procedures fgr Environmental Sampies,” 1967, USDHEW, Section 7.2.3.

"Handbook of Analytical Procedures,” USAEC, Grand Junction Lab. 1970, page
196.

"Prescribed Procedures for Measurement of Radioactivity in Drinking Water."
EPA-600/4-80-032, Auguat 1980, Environmental Monitoring and Support Labora-
tory, Office of Research and Development., US. Environmental Protection
Agency, Cincinnati, Ohio 45268.

"Methods for Determination of Radioactive Substances in Water and Fluvial Sed-
iments,” U.S.G.S. Book 5. Chapter AS, 1977.
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ATTACHMENT 2

Lower Limits of Detection

The detection limits presented were calculated using the formula in
Regulatory Guide 4.14, Appendix Lower Limit of Dectection, pg. 21, and [ollow:

1/2
LLD = 4.66 BKG
DUR

(2.22) (Eff) (CR) (SR) (e-xt) (Aliq),

Where

LLD = Lower Limit of Detection in pCi per sample unit

BKG = Instrument Background in counts per minute (cpm}

DUR = Duration of sample counting in minutes

Eff = Counting efficiency in cpm/disintegration per minute (dpm)
CR = Fractional radiochemical vieid

SR = Fractional radiochemical vield of a known solution

X = The radioactive decay constant for the particular radionuclide
t = the clapsed time between sample collection and counting.

~N.R.C

In that LLD is a function of many variables including sample matrix, sample
volume, and other factors, the limits presented are only intended as guides to order-
of-magnitude sensitivities and, in practice, can easily change by a factor of two or

more even for the conditions specified.
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ATTACHMENT 2

Lower Limits of Detection

The detection limits presented were calculated using the formula in N.R.C.
Rcgulatory Guide 4.14, Appendix Lower Limit of Detection, pg. 2!, and follow:

1/2
LLD = 4.66 BKG
DUR

(2.22) (Eff) (CR) (SR) (e-xt) (Alig).

Where

LLD = Lower Limit of Detection in pCi per sample unit

BKG = Instrument Background in counts per minute (cpm)

DUR = Duration of sample counting in minutes

Eff = Counting efficiency in cpm/disintegration per minute (dpm)
CR = Fractional radiochemicai vield

SR = Fractional radiochemical vield of a known solution

X = The radioactive decay constant for the particular radionuclide
t = the clapsed time between sample collection and counting.

In that LLD is a function of many variables including sample matrix, sample
volume, and other {actors, the limits presented are only intended as guides to order-
of-magnitude sensitivities and, in practice, can ecasily change by a factor of two or
more even for the conditions specified.
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Table 3.5. Hazardous Substance List (HSL) and Contract Required

Detection Limits (CRDL)**

Detection Limits®

Low Water?

S I
Low SoiisSediment

ROCKY FLATS PLANT

IGMP/CSPCP  Draft

February 1987 (Revision 1) QA/QC Plan

Volatiles CAS Number ug/L ug/Kg

. Chloromethane 74-87-3 10 ]
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4. Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 6 3
6. Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-01 5 5
8. 1,1-Dichloroethene 75-35-4 5 5
3. 1,1-Dichloroethane 75-35-3 5 3
10. trans-1,2-Dichlorocthene 156-60-5 S 5
I'l. Chloroform 67-66-3 3 3
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14, 1,1,1-Trichloroethane 71-55-6 S 5
15. Carbon Tetrachloride 56-23-5 S 3
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 S
. 18. 1,1,2.2-Tetrachlorocthane 79-34-5 5 5
19. 1,2-Dichlorapropane 78-87-5 5 S
20. trans-1,3-Dichloropropene 100061-02-6 bl 5
21. Trichloroethene 79-01-6 5 S
22. Dibromochloromethane 124-48-1 S b
23. 1,1,2-Trichloroethane 79-00-5 3 S
24. Benzene 71-43-2 3 3
25, cis-1.3-Dichloropropene 10061-01-5 5 5
26. 2-Chloroethyl Vinyi Ether 110-75-8 10 10
27. Bromoform 75-25-2 S 5
28. 2-Hexanone 591-78-6 10 10
29. 4-Methyl-2-pentanone 108-10-1 10 10
30. Tetrachloroethene 127-18-4 5 S
31. Toluene 108-88-3 5 S
32. Chlorobenzene 108-50-7 5 5
33. Ethyl Benzene 100-41-4 5 5
34. Styrene 100-42-5 5 5
35. Total Xylenes 100-42-5 S S
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Table 3.5. (Continued)

Detection Limits®

‘ Low Water® Low Soil/Scdimcmd
Semi-Volatiles CAS Number ugsL ug/Kg

36. N-Nitrosodimethyvlamine 62-75-9 10 330
57. Phenol 108-95-2 10 330
58. Aniline 62-53-3 10 330
39, bis(2-Chloroethyl) ether 111-44-4 10 330
40. 2-Chlorophenol 95-57-8 10 330
41. 1.5-Dichiorobenzene S41-73-1 10 330
42. 1.4-Dichlorobenzene 106-46-7 10 330
43. Benzyl Alcohol 100-51-6 10 530
44. 1.2-Dichlorobenzene 95-50-1 10 330
45. 2-Methylphenol 95-48-7 10 330
46. bis(2-Chloroisopropvl

ether 39638-32-9 10 350
47. 4-Methylphenol 106-44-5 10 330
<+8. N-Nitroso-Dipropylamine 621-64-7 10 330
49, Hexachloroethane 67-72-1 10 330
50. Nitrobenzene 98-95-3 10 330
51. Isophorone 78-59-1 10 330
52. 2-Nitrophenol 88-75-5 10 330
53. 2,4-Dimethyviphenol 105-67-9 10 330
54. Benzoic Acid 65-85-0 SQ 1600
55. bis(2-Chloroethoxy)

methane 111-91-1 10 330
56. 2,4-Dichlorophenol 120-83-2 10 330
37. 1,2,4-Trichlorobenzene 120-82-1 10 330
38. Naphthalene 91-20-1 10 330
$9. 4-Chloroaniline 106-47-8 10 330
60. Hexachlorobutadiene 37-68-3 10 330
61. 4-Chloro-3-methviphenoi

(para-chloro-meta-cresol) 59-50-7 10 350
62. 2-Methylnaphthalene 91-57-6 10 330
63. Hexachlorocyclopentadiene 77-47-4 10 330
64. 2,4,6-Trichlorophenol 88-06-2 10 . 330
65. 2,4,5-Trichlorophenol 95-95-4 S0 1600
66. 2-Chloronaphthalene 91-58-7 10 330
67. 2-Nitroaniline 88-74-4 50 1600
68. Dimethyl Phthalate 131-11-3 10 330
69. Acenaphthylene 208-96-8 10 330
70. 3-Nitroaniline 99-09-2 S0 1600

-
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Table 3.5.

{Continued)

Detection Limits®
Low Soil:Sediment:

Low Water"

i

Semi-Volatiles CAS Number us/L

71. Acenaphthene 83-32-9 10
72. 2.4-Dinitrophenol 51-28-5 50
73. 4-Nitrophenol 100-02-7 50
74, Dibenzofuran 132-64-9 10
75. 2,4-Dinitrotoluene 121-14-2 10
76. 2,6-Dinitrotuluene 606-20-2 10
77. Diethylphthalate 84-66-2 10
78. 4-Chlorophenyl Phenyl

ether 7005-72-3 10
79. Fluorene 86-73-7 10
80. 4-Nitroaniline 100-01-6 50
81. 4,6-Dinitro-2-methyvl-

phenol 534-52-1 50
82. N-nitrosodiphenviamine 86-30-6 10
83. 4-Bromophenvi Phenvi

ether 101-558-3 10
84. Hexachlorobenzene 118-74-1 10
85. Pentachloropphenol 87-86-5 50
86. Phenanthrene 85-01-8 10
87. Anthracenc 120-12-7 10
88. Di-n-butylphthalate 84-74-2 10
89. Fluoranthene 206-44-0 10
90. Benzidine 92-87-5 50
91. Pvrene 129-00-0 10
92. Butyl Benzyl

Phthalate - 85-68-7 10
83, 3,3'-Dichlorobenzidine G1-94-1 20
94. Benzo(a)anthracene $6-55-3 10
95. bis(2-ethylhexyl)

phthalate 117-81-7 10
96. Chrysene 218-01-9 10
97. Di-n-octyl Phthalate 117-84-0 10
98. Benzo(b)fluoranthene 205-99-2 10
99. Benzo(k)fluoranthene 207-08-9 10
100. Benzo(a)pyrene 50-32-8 10
101. Indeno(1,2,3-cd)pyrene 193-39-5 10
102. Dibenz(a,h)anthracene 53-70-3 10
103. Benzo(g,h.i)perviene 191-24-2 10

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan
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Table 3.5. (Continued)

Detection Limits*

r

Low Water®  Low Soil/Sediment
Pesticides CAS Number ug/L ug/Keg
104. alpha-BHC 319-84-6 0.05 8.0
103. beta-BHC 319-85-7 0.05 8.0
106. delta-BHC 319-86-8 0.05 8.0
107. gamma-BHC (Lindane) 58-89-9 0.05 8.0
108. Heptachlor 76-44-8 0.05 8.0
109. Aldrin 309-00-2 0.05 8.0
110. Heptachlor Epoxide 1024-57-3 0.05 8.0
111. Endosuifan 1 959-98-8 0.05 8.0
112. Dieldrin 60-57-1 0.10 16.0
113. 4,4-DOE 72-55-9 0.10 16.0
114. Endrin 72-20-8 0.10 16.0
115. Endosulfan 11 33213-65-9 0.10 16.0
[16. 4,4'-DDD 72-54-8 0.10 16.0
117. Endrin Aldehvde 7421-93-4 0.10 16.0
118. Endosuifan Sulfate 1031-07-8 0.10 16.0
119, 4,4-°DDT 50-29-3 0.10 16.0
120. Endrin Ketone 53494-70-5 0.10 16.0
121. Methoxychlor 72-43-5 0.5 80.0
122, Chlordane 57-74-9 0.5 80.0
123, Toxaphene 8001-35-2 1.0 160.0
124. AROCLOR-1016 12674-11-2 0.5 80.0
125. AROCLOR-1221 11104-28-2 0.5 80.0
126. AROCLOR-1232 11141-16-5 0.5 80.0
127. AROCLQOR-1242 53469-21-9 0.5 30.0
128. AROCLOR-1248 12672-29-6 Q.5 30.0
129. AROCLOR-1254 11097-69-1 1.0 "160.0
150. AROCLOR-1260 11096-82-5 1.0 160.0

IMedium Water Contract Required Detection Limits (CRDL) for Volatile HSL
Compounds are 100 times the individual Low Water CRDL.
Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL.

Medium Water Contract Required Detection Limits (CRDL) for Semi-Volatile HSL
Compounds are 100 times the individual Low Water CRDL.
Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Semi-
Volatile HSL Compounds are 60 times the individual Low Soil/Sediment CRDL.

ROCKY FLATS PLANT
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Table 3.5. (Continued)

®Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL
Compounds are 100 times the individual Low Water CRDL.

"NMedium Soil/Sediment Contract Required Detection Limits (CRDL) for Pesticide
HSL compounds are 60 rimes the individual Low Soii/Sediment CRDL.

*Detcction limits listed for soil/sediment are based on wet weight. The detection limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis. as
required by the contract, will be higher.

**These are the EPA detection limits under the Contract Laboratory Program. Specific
detection limits are highly matrix dependent. The detection limits listed herein are
provided for guidance and may not always be achievable.
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)
Table 3.6. Elements Determined by Inductively Coupicd
Plasma Emission or Atomic Absorption Spectroscopy

Contract Required
Detection Levei®?

Element {ug/1)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Bervilium 5
Cadmium S
Calcium 5000
Chromium 10
Cobalt S0
Copper 25
Iron 100
Lead 5
Magnesium S000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium _ S
Silver 10
Sodium 5000
Thallium 10
YVanadium 50
Zinc : 20
Cesium 200
Molybdenum 40
Strontium 200
Cyanide 10

Note: Detection limits in soil/sediment are numerically equivalent 1o those tisted
above with coacentration units of mg/ke.

lHighr:r detection levels may also be used
in the following circumstances.

If the sample concentration exceeds two times the detection limit of the instrument
or method in use, the value may be reported even though the instrument or method
detection limit may not equal the contract required detection limit. This

is illustrated in the example below:
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Table 3.6. (Continued)
For icad:

Method in use - [CP

Instrument Detection Limit (IDL) = 40

Sample Concentration = 85

Contract Required Detection Limit (CRDL) = 5

The value of 85 may be reported even though instrument detection limit is greater
than required detection level. The instrument or method detection limit must be
documented.

9 . . . . . .

“These CRDL are the instrument detection limits obtained in pure water.

met using the procedure in Exhibit E. The detection limits for samples mav be
considerably higher depending on the sample matrix.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 3, page 2}




4. SAMPLING PROCEDURES

Procedures for collecting samples and {or performing all related field activi-
ties are described in detail in Appendix A of the IGMP/CSPCP Sampling Plan. Ad-
herence to these procedures will be conflirmed by the CEARP Quality Assurance Of-

ficers (Rockwell International and subcontractor) by qualitv assurance audits.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan  Section 4, page |




S. SAMPLE CUSTODY

. CEARP field custody procedures are described in Section 7.2 of the

IGMP,/CSPCP Sampling Plan. Laboratory custody proccdures {or ihe anaivtical labo-

ratories are described in Appendix A.
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6. CALIBRATION PROCEDURES AND FREQUENCY

Standard commercial calibration procedures will be used by the analvtical lab-

drateries, as specificd in Appendix A:

Calibration of cquipmcnt used to perform geotechnical testing will be in ac-
cordance with that specified in the ASTM Method D 422-63 for hydrometer and sieve
analyses (Annual Book of ASTM Standards, Volume 04.08, 1984). The equipment cali-
brations, including those f{or ovens, thermometers and balances. shall be done at 2

minimum of every six months and prior to large scale testing.

Field instruments will be calibrated according to procedures presented in Ap-
pendixes A and B of the IGMP/CSPCP Sampling Plan. A calibration log book will be
assigned to cach ficld instrument, and all calibrations wiil be documented in the log

books.
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7. ANALYTICAL PROCEDURES

‘ Laboratory analyses will follow mecthods described in Tables 3.1, 3.2, 3.3. and

3.4. Deviation {rom thosec methods, if required, wiil be presented in the SSMPs.
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8. DATA REDUCTION, VALIDATION, AND REPORTING

Analvtical laboratories will provide results to the Rockwell International
CEARP Manager, the Subcontractor Project Manager, and Quality Assurance Officers.
These data will include resuits and documentation {or blanks and duplicates. matrix

spikes, and forms summarizing analvtical precision and accuracy.

Analytical data, including quality control sample analysis, will be entered into
the technical data base. The analvses will be grouped into lots, with quality contrc!
samples associated with a particular lot. The analyses of quality control samples wit}
be compared to theoretical known concentrations of those samples. If analvses do not
meet acceptance criteria, the analytical laboratory may be asked to re-analvze the
samples for parameters which do not exceed holding times. Analvses which cannot
meet acceptance criteria, will be labelled as unacceptable. All parameter-specific val-
ues for a Jot in which the quality control analvses did not meet acceptance criteria,

will be removed {rom the technical data base.

Acceptance criteria {or analyses of parameters for quality control samples
(knowns) will be based on the theoretical known value furnished by the laboratorv
that prepared the sample. The theoretical known value is stated as a range ot values.
The analysis of the sample must be within the stated range of the theoretical known,
plus or minus 10% of the range. An exception is analyses at or near the limit of de-
tection. If the lower limit of the range of the theoretical known value is less than
twice the limit of detection, an acceptable analysis includes the range from the limit

of detection to the upper limit of the theoretical range, plus 10%.

Analytical reports from a field laboratory, if used, and the geotechnical labo-
ratory will include all raw data, documentation of reduction methods, and related
quality assurance/quality control data. These data will be assessed by verification of
reduction results and confirmation of compliance with quality assurance/quality con-

trol requirements.

Raw data from field measurements and sample collection activities used in
project reports will be appropriately identified. Where data have been reduced or

summarized, the method of reduction will be documented.
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The Quality Assurance Officers will review results of Quality Control-accep-
tance evaluations and will document acceptance or non-acceptance of data. The Qual-
ity Assurance Officers will maintain records of quality control-acceptance tests.

These records will be subject to independent audit, which may include

Los Alamos
National Laboratory.
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9. INTERNAL QUALITY CONTROL PROCEDURES

Internal quatlity control procedures for the laboratory are those specified in
Appendix A. These specifications include tvpes of audits rcquired (c.g, sampic
spikes, surrogate spikes. reference samples, controls. and blanks), frequency of audits.
compounds to be used for sample spikes and surrogate spikes, and quality control as-

ceptance criteria for audits.

The quality control checks and acceptance {or data from a field laboratory. if
used, and the geotechnical laboratory are described above in Sections 3.2 and 3.3.
Quality control procedures {or field measurements (pH, conductivity, and tempera-
ture) are limited to checking the reproducibility of the measurement in the field bv
obtaining multiple readings and/or by calibrating the instruments (where 2ap-
propriate). Quality control ot field sampling wiil involve collecting field duptiicates

and blanks.
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10. PERFORMANCE AND SYSTEMS AUDITS

For cach activity where samples are collected, a2 performance audit investi-
gating conformance with quality contro! procedures will be conducted (Appendix A
at the discretion of the Rockwell International CEARP manager, Subcontractor Pro-
ject Manager, and Quality Assurance Officers. This audit will be scheduled to allow
oversight of as many different field activities as possible. This audit will be per-
formed by the Quality Assurance Officers or their designees. A written report of the
results of this audit, aiong with a notice of nonconformity (if necessary)., will be
submitted to the following individuals:

- Rockwell International CEARP Manager

- Subcontractor Project Manager
- Subcontractor Site Manager

At least one systems audit will be performed during the project. The audit
will verify that a svstem of quality control measures, procedures. reviews, and ap-
provals was established for ail activities and is being used by project personnel. [t
will also verify that the systém for project documentation is being used and that all
quality control records, zlong with required quality control reviews, approvals, and
activity records are being maintained. A standard checklist for systems audits will be
used. The systems audit will be conducted by the Quality Assurance Officers and/or
Los Alamos National Laboratory. A final report will be prepared which summarizes

any deviations from approved methods and their impacts on the project results.

After consuitation with the CEARP Manager (and Subcontractor Project Man-
ager), the Quality Assurance Officers may schedule systems audits of the participat-
ing laboratories. At a minimum, the systems audit would include inspection of labo-
ratory notebooks, control sheets, logsheets, computer files. and equipment calibration
and maintenance records. If scheduled, system audits will be executed by individuals

identified in Section 2.3 of this document.

Performance and systems audits of analytical laboratories will be scheduled
and executed by the laboratory Quality Assurance Officers. Performance audits are

conducted at least semiannually.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 10, page 1



11. PREVENTIVE MAINTENANCE

This section applies solely to field cquipment. Preventive maintenance will Le
addressed by checks of cquipment prior to initiation of ficld operations. 1o aliow time
for replacement of malfunctioning equipment. The Subcontractor Site Manager will
be responsible for implementing and documenting these procedures on a weekly basis

during the period of use.
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12. LABORATORY DATA ASSESSMENT PROCEDURES

Analytical data from laboratories is assessed for accuracy, precision and com-

oleteness by the laboratory Quality Assurance Officers, using standard procedures.
Assessment of data generated by analytical laboratories is initiated and con-
tinued at three administrative levels. The bench chemist directly responsible for the
test knows current operating acceptance limits. He/she can directly accept or reject
generated data and consult with his/her immediate supervisor for any corrective
action. Once the bench chemist has reported the data as acceptable, he/she initials
the report sheet. Any out-of-control resuits are flagged and a note is made as to why

the results were reported.

The chief chemist receives the data sheets and reviews the quality control data
that accompanied the sample run. After checking the reported data for completeness
and quafity controi resulits. the chief chemist either initials the report sheet or sends
it back to the bench chemist for rerunning of samples. The Quality Control Coordi-
nator reviews data forwarded to him/her as acceptable by the chief chemist. Any
remaining out-of-control results that, in the opinion of the Quality Control Coordina-
tor, do not necessitate rerunning of the sample, are flagged, and a memo is written to
the data user regarding utility of the data. Data generated from all anatyses are

given a final review by the laboratory Quality Assurance Officers.
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13. CORRECTIVE ACTION PROCEDURES

The Quality Assurance Officers and their audit teams will prepare a report de-
scribing the results of the performance and/or svstem audits. If unacceptable condi-
tions (e.g., failure to have/use procedures). unacceptable data, nonconfaormity with the
quality control procedures, or a deficiency are identified, the Quality Assurance Of-
ficers will notify the Rockwell International CEARP Manager of the results of the
audit in writing. They will also state if the nonconformity is of significance for the
program and recommend appropriate corrective actions. The Rockwell International
CEARP Manager will be responsible for ensuring that correcitve is developed and ini-
tiated and that, if necessary, special expertise not normally available to the project
team is made available. The subcontractor will be responsible for carrving out cor-
rective actions. The subcontracior will also ensure that additional work is not per-

formed until the nonconformity is corrected. Corrective action may include
- reanalyzing the samples if holding time permits,
- resampling and reanalyvzing,

- evajuating and amending the sampling and analvtical procedures,
and

- accepting the data and acknowledging its level of uncertainty.

The Rockwell International CEARP Manager will be responsible for ensuring

that corrective action was taken, and that it adequately addressed the nonconformity.

After corrective action is taken, the Quality Assurance Officer responsible for
the audit will document its completion in a written report. The report will indicate
any identified findings, corrective action taken. follow-up action, and final
recommendations. The report will be sent to the Rockweil International CEARP Man-
ager. Project staff will be responsible for initiating reports on suspected nonconfor-

mities in {ield activities and deliverables or documents.
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14. QUALITY ASSURANCE REPORTS

The Rockweil International CEARP Manpager will rely on written re-
norts, memoranda documenting datd assessment activities, performance and svstems
audits, nonconformity notices, corrective action reports, and quality assurance notices
to enforce quality assurance requirements. The Los Alamos National Laboratory wiil
be issued a written quality assurance report at the end of each stage of site character-

ization (remedial investigation) by the Rockwell International CEARP Manager.

Records will be maintained to provide evidence of quality assurance activities.
Proper maintenance of quality assurance records is essential to provide support for
evidential proceedings and to assure overall quality of the investigation. A quality
assurance records index will be started at the beginning of the project. All informa-
tion recetved from outside sources or developed during the project will be retained bv
the project team. Upon termination of an individual iask or work assignment, work-
ing files wiil be processed for storage as quality assurance records. Upon termination
of the project, complete documentation records (for example, chromatograms, spectra,
and calibration records) will be archived as required by DOE Order 1324.2A (Records
Deposition). The Rockwell International CEARP Manager and the Los Alamos Na-
tional Laboratory CEARP Rocky Flats Plant Tecam Leader will be responsible for en-
suring that the Quality Assurance records are being properly stored and that they can

be retrieved.
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APPENDIX A

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
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1. LABORATORY QA/QC PROGRAM

This appendix to the quality assurance/quality control plan describes the orga-

nization and procedures used to produce reliable analytical data. These procedures

(&)

re applicable to performing chemical, radiological, and geotechnical analyses on

waste or environmental samples as appropriate.

The ultimate responsibility for the generation of reliable laboratory data rests
with the laboratory management. Laboratory management is vested with the author-
itv to establish those policies and procedures to ensure that only data of the highest
attainable caliber are produced. Laboratory management, as weil as the laboratory
Quality Assurance/Quality Control Officer are responsible for the implementation of
the established policies and procedures.

Laboratory management has the following responsibilities:

- direct implementation of the quality assurance program,

- ensure that their personnel are adequately trained to perform anaiyv-
ses,

. ensure that equipment and instrumentation under their control are
calibrated and functioning properly, and

- review and perform subsequent corrective action on internal and ex-
ternal audits.

The Quality Assurance/Quality Control Officer has the following responsibili-

- on-going review of individual quality assurance procedures,

- providing assistance in the development and implementation of spe-
cific quality assurance pians for special analytical programs.

- coordination of internal and external quality assurance audits,

- coordination of quality assurance training,

- review of special project plans for coamsistency with organizational
requirements and advising laboratory management of inconsistencies,

and

- overall coordination of the laboratories’ quality assurance program
manual.
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1.2. SAMPLE MANAGEMENT

On notification of the sampling aad analyses effort, the laboratory will ¢reate
1 file to maintain records associated with the activity. In addition to administrative
information, requests for sample coatainers, preservatives, and required analyses wili

be included in the file.

Sample bottles will be prepared by the laboratory and made available to the
sampling team. The bottles will be prepared according to the analysis plan procedures
and will include sample preservatives appropriate to the analytes and matrices of
concern. Addition of preservatives to sample shall be recorded on chain-of-custody

forms.

Samples received at the laboratories will be inspected for integrity, and anv

field documentation will be reviewed for accuracy and completeness.

Chain-of -custody and sample integrity problems will be noted and recorded on
the chain-of -custody forms during sample log-in. Chain-of-custody forms and defi-
ciency notices will be maintained in the file. Any deficiencies will be brought to the
attention of the Rockwell International CEARP Manager who will advise the labora-

tory on the desired disposition of the samples.

Each sample that is received by the laboratory will be assigned a unique se-
quential sample number which wiil identify the sample in the laboratory’s internal
tracking system. References to a simple in any communication will include the as-

signed sampl¢ number.

Samples wiil be stored in a locked refrigerator at 4°C. The temperature of the
storage refrigerators will be monitored and recorded dailvy by the sample custodian.

Sample fractions and extracts will also be stored under these same conditions.
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1.3. ANALYTICAL SYSTEMS

1.3.1. Instrument Maintenance

Instruments wili be mainiained in accordance with manufacturers' specifica-
tions. More frequent maintenance may be dictated dependent on operational perfor-
mance. Instrument logs will be maintained to document the date, type, and reason for

any maintenance performed.

Contracts on major instruments with manufacturers and service agencies may

be used to provide routine preventive maintenance and to ensure rapid response to

emergency repair service.,

1.3.2. Instr n i |

Before any instrument is used, it will be calibrated using known reference ma-
terials. All sample measurements will be made within the calibrated range of the in-

strument. A record of calibration;will be kept in an equipment log.

1.3.3. Personnel Training

Prior to conducting analyses on an independent basis, analysts will be trained
by experienced personnel in the complete performance of the analytical method. An-
alvsts may require training at instrument manufacturers’ training courses. The ana-
Ivst will be required to independently generate data on several method and/or matrix
ipikes to demonstrate proficiency in that znalytical method. The tvpe of data to be
zenerated will be dependent on the analvtical method to be performed. Results of

this "certification” will be reviewed by laboratory management for adequacy.

Method blanks and method spikes will be required in every lot of samples an-
alyzed, thus performance on a day-to-day basis can be monitored. Laboratory man-
agement and the Laboratory Quality Assurance/Quality Control Officer are responsi-

ble for ensuring that samples are analyzed by only competent analysts.
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1.4. ANALYTICAL METHODS

1.4.1. Gas Chromatography/Mass Spectroscopy

Mass spectrometers will be tuned on a daily basis to manufacturer’s specifica-
tions with FC-43. In addition, once per shift (8 hours) these instruments will be
tuned with decafluorotripheaylphosphine (DFTPP) or 4-bromo-fluorobenzene (BFB)
for semi-volatiles or volatiles, respectively. lon abundance will be within the window
dictated by the requirements of the specific protocols. Once an instrument has been
tuned, initial calibration curves for analytes (appropriate to the analyses to be per-
formed) will be generated for at least three solutions containing known concentrations

of authentic standards of compounds of concern.
The calibration curve will bracket the anticipated working range of analyses.

Calibration data, to include the correlation coefficient, will te entered into

laboratory notebooks to maintain a permanent record of instrument calibrations.

During ¢ach operating shift, a midpoint calibration standard will be analyzed
to verify that the instrument responses are still within the initial calibration determi-
nations. The calibration check compounds will be those analytes used in the EPA
contract laboratory program's multicomponent analyses (e.g., priority pollutants and
hazardous substances list) with the exception that benzene will be used in place of

vinyl chloride (volatiles) and di-n-octyl phthalate will be deleted from the semi-

volatile list.

e
B

The response factor drift will be cafculated and recorded. significan:
{>30%) response factor drift is observed, appropriate corrective action wiil be taken to

restore confidence in the instrumental measurements.

All GC/MS analyses will include analyses of a method blank, a method spike.
and a method spike duplicate in each lot of samples. In addition, appropriate surro-
gate compounds specified in EPA methods will spiked into each sample. Recoveries
from method spikes and surrogate compounds will be calculated and recorded on con-

trol charts to maintain a history of system performance.
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Duplicate samples wiil be analyzed for analytical lots of twenty (20) or more

samples.

Audit samples will be analyzed periodically to compare and verify laboratory

performance against standards prepared by outside sources.

1.4.2. Gas Chromatography and High Performgnce Liquid Chromatography

Gas chromatographs and high performance liquid chromatographs will be cali-
brated prior to each day of use. Calibration standard mixtures will be prepared from

appropriate reference materials and will contain analytes appropriate for the method

ol analysis.

Working calibration standards will be prepared fresh daily. The working stan-
dards will include a blank and a2 minimum of three concentrations to cover the antic-
ipated range of measurement. At least one of the calibration standards will be at or
below the desired instrument detection limit. The correlation coefficient of the plot
of "known" versus "found® concentrations must be at least 0.996 in order to coansider
the responses lincar over a range. If a correlation coefficient of 0.996 cannot be ob-
tained, additional standards must be analyzed to define the calibration curve. A
midpoint calibration check standard will be analyzed each operating shift (8 hours) to
confirm the validity of the initial calibration curve. The check standard must be
within twenty (20) percent of the initial response curve to demonstrate that the initial

calibration curve is still valid.

Calibration data. 1o include the corretation coefficient, will be entered into

iaboratory notebooks to maintain a permanent record of instrumeant calibrations.

At least one method blank and two method spikes will be included in each
iaboratory lot of samples. Regardless of the matrix being processed, the method
spikes and blanks will be in aqueous media. Method spikes will be at a concentration

of approximately five (5) times the detection limit.

The method blanks will be examined to determined if contamination is being
introduced in the laboratory. The method spikes will be examined to determine both

precision and accuracy.
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Accuracy will be measured by the perceat recovery of the spikes; precision

will be measured by the reproducibility of method spikes.

1.4.3. Agomic Absorption Spectrophotometry

Atomic absorption spectrophotometers wiil be calibrated prior to each day of

use.

Calibration standards will be prepared [rom appropriate reference materials,
and working calibration standards will be prepared fresh weekly. The working stan-
dards will include a blank and a2 minimum of five concentrations to cover the antici-

pated range of measurement.

Duplicate injections will be made for cach concentration. At least one of the
calibration standards will be at or below the desired instrument detection limit. The
correlation coefficient of the plot of "known" versus "found” concentrations will be at
least 0.996 in order to consider the responses linear over a range. If a correlation co-
¢fficient of 0.996 cannot be achieved, the instrument will be recalibrated prior to
analysis of samples. Calibration data, to include the correlation coefficient, will be
entered into laboratory notebooks to maintain a permanent record of instrument cali-

brations.

At least one method blank and two method spikes will be included in each
laboratory lot of samples. Regardless of the matrix being processed. the method
spikes and blanks will be 1n aqueous media. Method spikes will be at a concentration

of approximately five (5) times the detection limit.

The method blanks wiil be examined to determine if contamination is being
introduced in the laboratory and will be introduced at a frequency of one per analve-
ical lot or five (5) percent of the samples, whichever is more. The method spikes wiil
be examined to determine both precision and accuracy. Accuracy will be measured
by the percent recovery of the spikes. The recovery must be within the range of 75-

125 percent to be considered acceptable.

Precision will be measured by the reproducibility of both method spikes. Re-

sults must agree within twenty (20) percent in order to be considered acceptable.
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1.4.4. Spectrophotometric Methods

Spectrophotometers will be calibrated prior to each day of use. Calibration
standards will be prepared from reference materials appropriate to the analyses being
performed, and working standards will inciude a black and a minimum of fTive (§)
concentrations to cover the anticipated range of measurement. At least one of the
calibration standards will be at or below the desired instrument detection limit. The
correlation coefficient of the plot of "known" versus "found® concentration will be at
least 0.996 in order to consider the responses linear over 38 range. If a correlation co-

efficient of 0.996 cannot be achieved, the instrument will be recalibrated prior to the

analysis of samples.

Calibration data, to include the correlation coefficient, will be entered into

laboratory notebooks to maintain a permanent record of instrument calibrations.

At least one method blank and two method spikes will be included in each
laboratory lot of samples. Regardless of the matrix being processed, the method

spikes will be at a concentration of approximately five (5) times the detection limit.

The method blanks will be e¢xamined to determine if contamination is being

introduced in the laboratory.

Accuracy will be measured by the percent recovery of the spikes. The recov-
ery must be in an acceptable range (based on EPA data for the method of interest) in
order to be considered acceptable. Precision will be measured by the reproducibility

of both method spikes.

Results must agree within acceptable limits (based on EPA data) io order to be

ccnsidered acceptable.

1.. REFERENCE MATERIALS

Whenever possible, primary reference materials will obtained from the Na-
tional Bureau of Standards (NBS) or the US. Environmental Protection Agency (EPA).
In absence of available reference materials from these organizations, other reliable
sources may be sought. Reference materials will be used for instrument calibrations,

quality control spikes, and/or performance evaluations. Secondary reference material
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may be used for these functions provided that they are traceable to an NBS standard

or have been to an NBS standard within the laboratory.

1.6. REAGENTS

Laboratory reagents will be of a quality to minimize or ¢liminate background
concentrations of the analyte to be measured. Reagents must also not contain other

contaminants that will interfere with the analyte of concern.

1.7. CORRECTIVE ACTIONS

When an analytical system is deemed to be questionable or out-of-control at
any level of review, corrective action will be taken. If possible, the cause of the out-
of-control situation will be determined, and ¢fforts will be made to bring the system
back into control. Demonstration of the restoration of a reliable analytical system
will normally be accomplished by gencrating satisfactory calibration and/or quality
control sample data. The major consideration in performing corrective action will be
to ensure that only reliable data are reported from the laboratory. The Rockweil In-

ternational CEARP Manager will be informed of the problem and ail corrective ac-

’ tions taken.

1.8. DATA MANAGEMENT

1.8.1. D ecti

All data will be recorded in laboratory notebooks. Laboratory nctehocks will

contain:

- Date and time of processing

- Sample numbers

- Project

- Analyses or operation performed
- Calibration data

- Quality control samples included
- Concentrations/dilutions required
- Instrument readings

- Special observations

- Analyst’s signature.
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Copies of laboratory notebooks will be provided to the Rockwell International

CEARP Manager on request.

1.8.2. Data Reduction

Data reduction will be performed by the individual analysts. The complexity
of the data reduction will be dependent on the specific analytical method aand the

aumber of discrete operations (extractions, dilutions, and concentrations) involved.

For those methods utilizing a calibration curve, sample responses will be ap-
plied to the linear regression line to obtain an initial raw result which will be fac-
tored into equations to obtain the estimate of the concentration in the original sample.
Rounding will not be performed until after the final result is obtained, to minimize
rounding errors, and resulfts wiil not normally be expressed in more than two (2) sig-

nificant figures.

Copies of all raw data and the calculations used to generate the final results
will be retained in the laboratory file to allow reconstruction of the data reduction
process at a later date. Copies of these records will be provided to the Rockwell In-

ternational CEARP Manager on request.

1.8.3. Data Review

System reviews will be performed at all levels. The individual analyst will re-
view the quality of data through calibration checks, quality control sample rasults.
and performance cvaluation sampies. These reviews will be performed prior tc sub-

mission of data to the laboratory management.

Laboratory management will review data for consisteacy and validity to de-
termine if program requirements have been satisfied. Selected hard copy output of
data (chromatograms, spectra, etc.) wiil be reviewed to ensure that results are inter-
preted correctly. Unusual or unexpected results will be reviewed, and a resolution
will be made as to whether the analysis should be repeated. In addition, laboratory
management, will recalculate selected resuits to verify the calculation procedure. Any
abnormalities will be brought to the attention of the Rockwell International CEARP
Manager.
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The Quality Assurance Officer will independently conduct a complete review
of results from randomly sclected samples to determine if laboratory and program
quality assurance/quality control requircments have been met. Deviations from re-
quirements will be reported to the laboratory management and Rockwell International

CEARP Manager for resolution.

Non-routine audits may be performed.

1.8.4. Data Reporting

Reports will contain final results (uncorrected for blanks and recoveries),
methods of analysis, levels of detection, surrogate recovery data, and method blanks
data. In addition, special analytical problems, and/or any modifications of refer-
enced methods will be noted. The number of significant figures reported wiil be con-
sistent with the limits of uncertainty inherent in the analytical method. Conse-
quently, most analytical results wiil be reported to no more thap two (2) significant

figures.

Data will be reported in units commonily used for the analyses performed.
Concentrations in liquids will be expressed in terms of weight per unit volume (e.g..
milligrams per liter). Concentrations in solid or semi-solid matrices will be expressed

in terms of weight per unit weight of sample (¢.g., micrograms per grams).

Reported detection limits will be those specified by the analytical method.

1.8.5. Data Archiving

The laboratory wiil maintain on file all of the raw data (including calibration
data), laboratory notebooks. and other pertinent documentation. This file will be
maintained at the laboratory for a period of time consistent with Rocky Flats Plant's
requirements. At the end of that time frame, all these records will be given to Rocky
Flats Plant.
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2. PERFORMANCE AND‘SYSTEM AUDITS

Quality assurance audits will be conducted. System audits will be conducted at

random, unscheduled intervals at least annually.

Audits will be planned, organized, and clearly defined before they are initi-
ated. Auditors will identify nonconformances or deficiencies. These will be reported
and documented so that corrective actions can be initiated through appropriate chan-
nels. Corrective actions will be followed up with a compliance review. A report on

each audit will be sent to the Rockwell International CEARP Manager.

2.1. FIELD AUDITS

Unannounced field audits, investigating conformance with QA/QC procedures,
will be performed. A typical checklist for this type of audit is shown in Table A-1.

A written report on the results of this audit will be submitted to the Rockweil Inter-

national CEARP Manager.

2.2. CORRECTIVE ACTION

After each audit, auditors wiil identify nonconformances in a written noncon-
formance notice and initiate corrective action through the Rockwell International
CEARP Manager. The nonconformance notice will describe any nonconforming con-
ditions and set a date for respomse and corrective action(s). The Subcontractor
Project Manager will prepare 2 written proposal {or corrective action for review and
zpproval by the Rockweil International CEARP Manager. ‘When approved. the pro-
~osed corrective action(s) wiil be implemented. Follow-up review will be performed

by the auditor to confirm that the corrective actions have been implementad.
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Table A.l. Field Audit

Project Site Manager

Site Location Field Team Leader

Auditor Date

Audit Question Yes No Comment/Documentation

1. Was a site-specific sampling
and analytical plan foilowed?

2. Was a field team leader
appointed?

3. Was the site heaith and safety
coordinator present?

4. Were field tcam members famil-
iar with the sampling plan?

S. Was a briefing held offsite,
before any site work was begun,
to acquaint personnel with
sampling equipment and assign
field responsibilities?

6. Was the daily briefing and
safety check conducted?

7. Was a completed "Site Person-
nel Protection and Safety Eval-
vation Form® read and signed
by all visitors and personnel
entering the site?

8. Was a field notebook assigned
to the fiecld team leader?

9. Were entries made in the field
notebook?

10. Were sampling stations located
correctly?

11. Did the number and location

of samples collected follow the
site-specific sampling plan?
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N

Project
Site Location

Auditor

Table A.l. (Continued)

Site Manager

Field Team Lcader

Date

Audit Oyestion

Yes  No Comment/Documentation

12.

15.

19.

20.

Were samples identified as
described in the site-specific
sampling plan?

Were samples collected fol- .
lowing procedures specified in
the site-specific pian?

Was a chain-of-custody form
filled out for all samples col-
lected? Were all sample transfers
documented?

Were samples preserved as
specified in the site-specific
sampling plan?

~ Were the number, frequency,

and type of samples (inciuding
blanks and duplicates) collected
as described in the site-specific
sampling plan?

Were the number, frequency,
and type of measurements and
observations taken as specified
in the site-specific sampling
plan?

Were blank and duplicate

samples properly identified?

Was a record maintained
of calibration of field equip-
ment?

Was field equipment cal-
ibrated as required?
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Table A.l. (Continued)

. Project Site Manager
Field Team Leader

Site Location

Auditor Date

Audit Question Ye¢s No Comment/Documentation

21. Have any procedures been
revised?

} 22. Are revisions to procedures
‘ adequately documented?

23. Was the document log for
chain-of -custody records and
1 other sample traffic control
forms maintained?

24, Have any accountable doc-
uments been lost?

25. Did drilling and well con-
struction follow procedures out-
' lined in the sampling plan?
26. Were the activities being

conducted compatible with the
environmental conditions?
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FOR SOIL REMOVAL

(Rockwell, 1988)




I {Al | HSE 2.03
Page 1 of 11

Jan. 28, 1988
Replaces: 03/31/87

OPERATIONAL SAFETY ANALYSIS [0SA] A

SCOPE SNEE Wt

An OSA is required for the operations defined in this
document. 0SAs establish safe practices and shall be
thoughtfully prepared, and thoroughly reviewed with
the identified controls carefully implemented. O0SAs
will be reviewed at least annually.

*1. GENERAL RESPONSIBILITIES

1.1 The Responsible User/Supervisor will:

1.1.1 Assess the operations for which he/she is responsible and prepare
an 0SA, if required. _

1.1.2 Ensure the submission is complete, and follow the OSA through the
entire safety review procedure.

1.1.3 Secure the necessary review and approvals BEFORE initiating new
operations or changes.

1.1.4 Implement the OSA and all identified requirements.

1.1.5 Incorporate all safety requirements specified in the 0SA into the
appropriate operating procedure.

1.1.6 Instruct involved empioyees on prescribed operating procedures and
emergency procedures.

1.1.7 Notify the HS&E Area Engineer of any change in the operations and
secure a safety review prior to implementing any change[s].

1.2 The HS&E Area Engineer is available to assist Responsible Users/
supervisors identify operations which require 0SAs and to prepare new
OSAs. The HS&E Area Engineer will determine, with input from Safety
Analysis, if the OSA should include a Failure Mode Effects Analysis
[FMEA]. The HS&E Area Engineer will review the OSA for compliance with
established codes, standards, regulations, Rocky Flats Plant practices,

and will conduct periodic reviews. O0SAs will be audited during the annual
Multi-Discipline Audit.
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1.3 The Director of Health, Safety and Environment, will indicate his

review and concurrence by signing the OSA Title and Approval Sheet [see
Appendix B].

1.4 The Approval Authority [Director] will be satisfied that the pro-
posed operation may be conducted safely, and will formally authorize the
conduct of the operation. [see Appendix A].

1.5 Each employee participating in the operation is responsible to per-
form work in accordance with the requirements of the 0SA.

2. WHEN REQUIRED

2.1 This review process is MANDATORY for every Rocky Flats Plant [RFP]
operation with a potential risk for serious injury, radiation exposure to
personnel, or damage to property or the environment. The HS&E Area Engi-
neer will assist in the determination of the need for an OSA during the
review process based on the following criteria:

2.1.1 Operations with a potential for exposing employees to radicactive
or toxic materials in excess of established guides/limits.

2.1.2 Unless specifically exempted by the Director of HS&E, any operation

which involves a radioactive source subject to registry per HSE 18.04,
Section 5.1.

2.1.3 Any work with Occupational Safety and Health Administration or De-
partment of Energy [DOE] defined carcinogens.

2.1.4 Operation of accelerators, x-ray machines, radiography sources,
lasers, and microwave generators [other than food preparation machines].

2.1.5 Pneumatic systems with high stored energy potential, such as:
2.1.5.1 Units 6 inches and under in diameter - 100psig or greater.

Units over 6 inches and up to 24 inches in diameter - 15 psig or greater.
Units over 24 inches in diameter - 5 psig or greater.

2.1.5.2 Hydraulic pressures greater than 10,000 psig.

2.1.5.3 High voltage greater than 20 kilovolt [kV] in a vacuum.

2.1.5.4 Greater than 25 joules [J] of stored electrical energy in capa-
citors and capacitor banks.
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2.1.6 Any work with materials having a health hazard rating of FOUR in
the Hazardous Material Handbook.

2.1.7 MWork with explosives.
2.1.8 The use and storage of firearms and ammunition.

2.1.9 Operations with potential for exposing employees to environmental

conditions in excess of established guides or limits [i.e., noise, heat,
etc.].

2.1.10 Any work involving flammable 1iquids as defined in HSE Manual Pro-

cedure 9.05, "Handling and Storage of Flammable Liquids for Fire Safety,"
Section 1.1.

2.1.11 Any operation identified as hazardous by the HSE Area Engineer, or
by any HS&E discipline.

3. PROCEDURE FOR DEVELOPING AN OSA

3.1 Responsible User/Supervisor and HS&E Area Engineer: Determine the
need for, and scope of each OSA. If an OSA is to be written, discuss
details and depth that the O0SA must contain.

3.2 Responsible User/Supervisor: Write the OSA using Title and Approval
Authority Sheet [Appendix B], and Procedure Sheet [Appendix C] of this
Procedure. The OSA should identify: basic operations, potential hazards,
and hazard controls.

A1l required Failure Mode & Effects Analyses [FMEAs] shall be incorporated
as an addendum to the QSA.

Send completed OSA to the appropriate HS&E Area Engineer for review.

3.3 HS&E Area Engineer: Review the 0SA, log in, and assign OSA number.
Send copies of the OSA, with Comment Review Sheet [Appendix D] to the Area
Safety Team members, along with information indicating the time and place
of the HS&E review meeting. Schedule a meeting approximately 5 working
days from the submittal of the OSA to the Area Safety Team.

3.4 HS&E Area Engineer and Area Safety Team: Review the OSA and the
operation, with the Responsible User/Supervisor at the SITE OF THE OPERA-
TION. Consider all hazards and ensure the hazard controls are adequate.
Recommend the OSA be reviewed by a technical specialist, if appropriate,
and attend the HS&E review. ALL comments must be signed and will remain
as a permanent part of the 0SA.

T e el -""?'*::“-’»-:'n
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3.5 Responsible User/Supervisor:

3.5.1 Re-write the OSA incorporating all comments from the HS&E review.

3.5.2 Return the OSA to the HS&E Area Engineer, along with all comments
for review.

3.6 HS&E Area Engineer: Review the OSA and ensure all comments are
present.

NOTE: If a problem arises that cannot be resolved, the 0SA will be routed
to the Director of Health, Safety and Environment for final resolution.

Write a cover letter to the Approval Authority highlighting areas of the
OSA requiring maximum attention during implementation and use of the OSA.
Send the cover Tetter and OSA with all comments to the Director, HS&E
[alternate, Manager, HSE Area Management] for review and concurrence.

3.7 Provide the OSA title, number, Responsible User, method of informa-

tion dissemination, and Approval Authority to the HSE Area Management Of-
fice.

3.8 Director of Health, Safety and Environment: Review, concur, and

sign the original Title and Approval Sheet. Forward OSA package to the
appropriate Approval Authority.

3.9 Approval Authority: When the approval is granted, sign original
Title and Approval Authority Sheet [Appendix B} and return to the appro-
priate HS&E Area Engineer. If the OSA is NOT approved, return it to the
Responsible User/Supervisor for necessary changes and notify the HS&E Area

Engineer that the OSA has been returned to the Responsible User/Supervisor
for changes.

3.10 Responsible User/Supervisor and HS&E Area Engineer: If the OSA is
not approved, make the necessary changes and return the OSA to the HS&E
Area Engineer for review. The HS&E Area Engineer will forward the OSA to
the Area Safety Team, which will concur with the change[s] and re-submit

. the OSA to the Approval Authority or, if not in agreement, the OSA will be

scheduled for further discussion.

If the OSA is approved, the 0SA, all original comment sheets, and the ori-
ginal Title and Approval Sheet will be returned to HSE Area Management,
for distribution to the Approval Authority, Responsible User/Supervisor,
HS&E Area Engineer, and permanent repository.
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3.11 Responsible User: The Responsible User [designated by the Approval
Authority and the supervisor], will be responsible for disseminating the
hazards identification and control measures contained in the OSA to the
involved employees. The following requirements are mandatory:

*k Discuss OSA at DOCUMENTED safety meetings at least annually, or
whenever changes occur, if more frequent.

*k Have employees read and acknowledge by signing a sheet attached to
the inside front cover of the 0OSA.
4. SUBSEQUENT REVIEW OF APPROVED OSAs [AT LEAST ANNUALLY]
4.1 HSE Area Management: One month in advance, HSE Area Management,

will notify the Area Engineer and the Responsible User that the 0SA is due
for review.

4.2 Responsible User/Supervisor: Review operation and the OSA with the
HS&E Area Engineer.

4.3 HS&E Area Engineer: If no significant changes have occurred, the
HS&E Area Engineer will notify HSE Area Management, in writing, that the
review has been completed. HSE Area Management will document and notify

the Approval Authority and Responsible User that the review has been suc-
cessfully completed.

4.4 During the annual review, if the User decides the OSA is acceptable

for continued use, he/she will send a letter to the HS&E Area Engineer,
which verifies this decision.

5. OPERATIONAL CHANGE CONTROL

5.1 Responsible User and HS&E Area Engineer: Minor changes to the OSA
prior to subsequent reviews, may be approved by the Responsible User-
Supervisor and the HS&E Area Engineer.

5.2 HS&E Area Engineer and Area Safety Team:

5.2.1 If a significant change has been identified by the Responsible
User/Supervisor or the HS&E Area Engineer since the last review, review
the OSA following the procedure outlined in Section 3.6.

5.2.2 If the change requires the operation to be shutdown, the HS&E Area
Engineer will notify the Responsible User/Supervisor.




HSE 2.03

Page 6 of 11

Jan. 28, 1988
Replaces: 03/31/87

5.2.3 Examples of Significant Change Are:

** Any change in operation altering the flow of process materials.

ool Any addition, replacement, modification, or relocation of equipment.

*k Any deviation in construction material[s] from the original, such as
stainless steel to PVC.

fald Any change in glovebox [e.g., sumps in floor, fire doors that block
access to criticality drain].

** Any chemical changes or quantity changes in a process.

Jo ke

Any relocation of a process or operation w1th1n a room building, or

from bu11d1ng to building.

** Any change in a ventilation system.

fald Any change in quantity and/or form of radioactive materials in a

process or operation.

Role Any change in temperature or pressure parameters of equipment.

** Any change in personnel protective equipment requirements, such as
. shielding, respiratory protection, eye/face protection, hand pro-

tection, etc.

Any changes in construction materials used to install a wall or re-

location of a wall or installation of new walls, such as dividing a
room into smaller sections.

* %

The above examples are to be used as a guide and may not cover all areas
of concern. HS&E can deem a change significant based on their expertise.
Therefore, judgment must be used any time that a change occurs to ensure
that appropriate reviews are made. -

5.3 HS&E Area Engineer: Review the OSA with the Responsible User/Super-
visor to ensure that noted changes are reviewed and incorporated into the
OSA as necessary. If the operation was shutdown, appropriate changes must
be incorporated into the OSA and approved by the Approval Authority before

the operation is permitted to proceed. Notify HSE Area Management of up-
date.

6. AUDITS

6.1 The Area Safety Team will audit operations for compliance with OSA
requirements during the annual Multi-Disciplinary Audit.

7. DEACTIVATION OF AN OSA

7.1 Responsible User/Supervisor: Notify the HS&E Area Engineer when an
operation covered by an OSA has been deactivated.
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7.2 HS&E Area Engineer: The HS&E Area Engineer will, in writing, notify
HSE Area Management when an OSA has been deactivated. At that time, the

original OSA will be turned over to the HSE Area Engineer for retention or
disposal.

8. RE-ACTIVATION OF AN OSA

8.1 Responsible User/Supervisor: Notify the HS&E Area Engineer that
the OSA should be re-activated.

PROCEDURES:1.7 Y f’@%
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APPENDIX A
APPROVAL AUTHORITIES

SUPPORT OPERATIONS

PRODUCTION OPERATIONS

QUALITY ENGINEERING & CONTROL
FINANCE & RESOURCE MANAGEMENT
PLUTONIUM OPERATIONS

HEALTH, SAFETY & ENVIRONMENT
PLANT SECURITY

SAFEGUARDS & MATERIALS MANAGEMENT
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APPENDIX B

OPERATIONAL SAFETY ANALYSIS [0SA]

OSA NUMBER
TITLE

OPERATION

Briefly describe operation covered by the 0SA. The description should
include a statement of principle operation; type[s] of material to be
worked; statement of principle hazard[s]; sequence of the operation,

including location of operation, building, room; and any special con-
ditions that should be considered.

RESPONSIBILITY

[Name] [Position] [Organization]

is responsible for this operation. It is his/her responsibility to en-
sure the operation is carried out in accordance with the 0SA and that
employees performing this operation are familiar with the document.

CHANGES

No changes will be made in this 0SA without coordinating the change
through the HS&E Area Engineer. He/she will determine if additional
reviews and/or approvals are necessary.

CONCURRENCE

Director, HS&E [Signature] Concurrence Date

APPROVAL AUTHORITY

[Type Name and Title of Approval Authority]
is the final Approval Authority for this OSA.

Approval Authority [Signature] Approval Date

CLASSIFICATIOA
STAMP HERE
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APPENDIX C
OPERATIONAL SAFETY ANALYSIS [0SA]

0SA #
TITLE

RESPONSIBLE ORGANIZATION

General Hazard Review & Control

Basic Job Steps Potential Hazard Hazard Control
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APPENDIX D
H&SE - OPERATIONAL SAFETY ANALYSIS [OSA] REVIEW SHEET

NAME DISCIPLINE BLDG. EXT. PAGE
[Team Leader] HSE AREA ENGINEER

Criticality Engr.

Environ. Mgmt.

Health Physics

Industrial Hygiene

I &SSE

Safety Analysis

Fire Department

OSA # OSA TITLE
AUTHOR EXT.

Review the attached copy of the subject OSA and indicate required
changes, additions, or your approval in the space below.

NO meeting is scheduled. Return comments by:

A Safety Team Review meeting IS scheduled for:[time/date]

[bldg/room] to discuss the OSA and operation.
PLEASE PLAN TO ATTEND AND SUBMIT YOUR REQUIREMENTS.

kkkkkkkhkhkkhkkkkkhkihkkkkkhkhkdkhkkkhkhkhkhhkhkkkkhkkktikkhkhkhkhkhhkhkhkhhkhkkikhkhkhkhkikkhkkkkikk

COMMENTS
[Use Reverse If Necessary]

SIGNATURE: DATE:
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